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The Factor of Safety 


HIS same Factor of Safety can now be 
obtained in spark plugs also. 


Up to a certain point the insulators of the 
past were safe, but when subjected to unusual 
strains they were liable to break or become 
conductors. 


Champion Spark Plugs have a Factor of 
Safety built in their famous “3450” Insulator. 


When you decided which spark plug to use 
in the engine you designed, did you consider 
Safety Factor? 


You surely considered Safety Factor when 
you figured the frame and parts of the car! 


Then why not figure it in connection with 
spark plugs? 


You can get Safety Factor in spark plugs 
now! 


An engineer building a bridge allows for 
extra loads, strains and shocks. So also does 
the Automotive Engineer when he figures the 
frame and parts of his car. The additions 
made for extra loads and strains are classed : 
as the Factor of Safety. Champion Spark Plug Co., .Telédo, Ohic 

Champion Spark Plug Co., of Canidae, Lid., Windsar, Ont. 


Champion Dependable Spark Plugs have it 
built in their famous “3450” Insulators. 
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see ae Importance of 


» The Tribune 


Reaching the Masses 


Many an advertiser has hammered 
away for years in expensive magazine 
space and secured spotty, unprofitable 
“national” distribution, only to find 
that his goods have insignificant sale 
in great metropolitan markets. 


A leading advertiser in national peri- 
odicals recently discovered that his goods 
were sold by less than 300 grocery stores 
in Chicago. During the past few months 
a local newspaper campaign prefaced by 
sales work under direction of The Chi- 
cago Tribune Merchandising Service has 
placed these goods in more than 4000 
Chicago groceries. 


Multiplication of me- 
diums used results in 
some increased circula- 
tion but in much du- 
307412 plication. Even if an 
iadvertiser used al the 
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39.924 


in Chicago 


women’s periodicals shown, he would not 
reach 236,111 Chicago families; but he 
can reach more than 307,412 Chicago 
families through The Chicago Sunday 
Tribune. 


Reaching Them With a Punch 


Newspaper advertising has more driving 
power than any other. It is tied up with news— 
a product so essential that repeatedly the gov- 
e nment has recognized newspapers as public 
utilities. 


The Chicago Tribune is a powerful in- 


fluence in the lives of all the citizens of Chicago. 
Even when they oppose it, they are keenly interested in 
what The Tribune does. This cannot be said of any 
periodical or group of periodicals. 


Many a magazine lies unread in the 


home of the subscriber for days, for weeks, for- 
ever; but every copy of The Chicago Tribune is read and 
read immediately. A definite part of every day is set 
aside for reading The Tribune. Every copy breathes 
action, timeliness, radiates the spirit of “‘do-it-now,” pro- 
duces immediate results for advertisers. 


Reaching Them at Low Cost 


The maximum rate for advertising in 
The Chicago Sunday Tribune is .0011 per line 


per thousand of circulation. The corresponding rate for 
advertising in the periodicals liste ; 
five times as much. 


Newspaper advertising, 


Chicago Tribune advertising. . . 
has the punch and is the most eco:.onii cal lori O14 aaver- 
tising. If you wish to know more about it, a representa- 
tive from one of the offices listed below will be glad to call 
on you. 


Explanation of Chart 


This chart pictures the circulation 
of various periodicals in the city of 
Chicago as compared with that of The 
Chicago Sunday Tribune, and contrasts 
both with the number of families 
which make up this market. 

Circulation figures for magazines 
are taken from the Gould chart of the 
American Association of Advertising 
Agents. They are at least a year old, 
but are the best obtainable, as_peri- 
odicals do not make a practice of pub- 
lishing their circulation by cities. 


The circulation quoted for The Chi- 
cago Tribune is taken from the pub- 
lisher’s statement to the Audit Bureau 
of Circulations for the six months 
ending September 30, 1919, which 
showed a circulation of 666, 496. The 
circulation of The Sunday Tribune 
now exceeds 725,000. 

Therefore, although all the publica- 
tions indicated above, including The 
Chicago Sunday Tribune, may to-day 
have circulations greater than those 
quoted, the fundamental lesson taught 
by the chart is still true. 


The Chicago Tribune 
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7,923,664 Vehicles Registered in 
United States During 1919 


Net increase of 1,434,909 largest ever recorded— 
Gain of 23.2% over previous year—One car for 


every 14 persons. 


Fees total nearly $65,000,000— 


$15,000,000 more than in 1918. Registration total 
climbs over four and a half million during last four 


years. Production nears 


HERE are 7,523,664 cars and trucks in the 
| United States to-day, a net increase of 1,434,- 

909 over 1918. This is the highest number 
that has ever been reached and surpasses all esti- 
mates made at the beginning of the year. In view of 
the present demand for cars, this figure of over seven 
and one-half millions already in use is particularly 
significant. 

Not only did the total number of cars reach a new 
mark in 1919, but the increase of 1,434,909 over 1918 
is the greatest ever recorded for a single year. 

This record marks the fourth consecutive year in 
which the number of cars in this country has in- 
creased more than a million. The average increase 
for the country was 23.2 per cent. The record since 
1913 is as follows: 


Gain 
Year. Gain. Per Cent. 
NR Ree ae 1,434,909 23.2 
eR Seer 1,004,176 20 
ene ere 1,139,324 39 
Laer 1,121,164 50 
ear Seale 669,218 38 
ae 501,536 40 
cute sotne 243,521 24 





pre-war level 


Nearly $65,000,000 in fees were paid during 1919 
by the automobile owners of the United States. A 
road authority stated recently that 95 per cent of 
the registration fees paid in the various States goes 
annually toward the building and maintenance of 
good roads. Thus the motorists of this country have 
contributed about $62,750,000 during the past year 
toward good roads. 


The sum paid to the various States as fees during 
1919 exceeds by nearly $15,000,000 the figures for the 
previous year. The exact totals and the figures for 
the individual States will be found in the accompany- 
ing table. 


The rapidity with which manufacturers readjusted 
themselves to peace-time conditions, changing from 
war work to a commercial production basis, is strik- 
ingly illustrated by the production figures for 1919. 
1,891,929 cars and trucks were produced in the 
United States during 1919, a gain of nearly 700,000 
over the war year 1918, and only slightly behind 1917 
when 1,938,778 vehicles were produced. This figure 
is especially significant when the difficulties of read- 
justment are considered, coupled with labor troubles 
and shortage of materials. 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 
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Production and Export 
When it is considered that the increase in registra- 


tion, 1,434,909, in comparison with the year’s produc- 
tion, 1,891,929, gives only a difference of 457,020, and of 
this difference 84,000 cars and trucks were exported, the 
shrinkage of scrapped and otherwise lost cars is very small. 
Every year a large number of cars become superannuated 
and are relegated to the junk pile, but last year, owing to 
the shortage, everything that could run was kept and 
used. 

It is conservatively estimated that the demand now 
existing is well over 2,000,000. Spring will greatly aug- 
ment this demand, so that the production prophesied, 
2,250,000 cars, could be readily absorbed in this country 
glone. But American makers will set aside a considera- 
ble percentage of their product for export, as the oppor- 
tunity now existing to build up a big and lasting export 
business will not be overlooked. The exports of next 
year will be much larger than this year’s, so that it is 





doubtful if a much greater gain in the total cars regis- 
tered will be found next year. Studying the registration 
situation always brings up thoughts of the phan- 
tom saturation point which has been discussed from 
time to time. A strange part of this is that the more 
cars we have the less is the saturation point discussed 
and the farther it seems away. We could stand under 
present conditions from 12,000,000 to 15,000,000 cars in 
this country. With improved conditions there is no 
possibility of estimating how many we could utilize. 


New York Leads Again 


After resigning the lead in total number of registra- 
tions to Ohio, at the mid-year mark, New York has again 
come out in front with 555,789 cars, pushing the Buckeye 
State to second place, with a net registration of 500,924. 
California passed Pennsylvania and Illinois, and now 
stands third. The biggest drop is that taken by the 
District of Columbia as a result of the exodus of war 


























Number of Persons per Car Dec. 31, 1919 
Cars and Pop. Cars and Pop. Cars and Pop. 
State Pop. Trucks per Car State Pop. Trucks per Car State Pop. Trucks per Car 

oo, Meee 2,224,771 363,000 6.12 PD sas meten 478,256 41,780 11.44 POMMA ..cee 8,936,091 490,337 18.22 
California .. 3,209,792 493,463 6.5446 Connecticut 1,307,163 105,600 12.37 New York. 10,833,795 555,789 1949 
Nebraska .. 1,309,627 200,100 6.5448 Nevada 118,745 9,305 12.76 Dist of Col.. 379,886 18,460 20.57 
South Dakota 753,897 104,625 7.20 Delaware 218,722 16,152 13.14 New Mexico. 450,381 29003 22.51 
Kansas ..... 1,896,520 228,601 8.25  oxeees 463,431 35,144 13.18 No. Carolina 2,497,668 109,000 2291 
Montana 499,816 58,117 8.60 Ilinois ..... 6,400,473 478,438 13.38 Georgia . 2,975,394 126,563 23.50 
Minnesota ..2,378,128 259,743 9.15 Massa. ..... 3,889,607 288,059 13.50 Virginia . 2,255,036 95,000 23.73 
Wyoming 195,791 21,371 9.16 Maryland .. 1,395,405 98,995 14.19 So. Carolina. 1,678,664 70,143 23.93 
Arizona .... 280,280 28,979 9.66 New Hamp. 448,274 30,008 14.93 Kentucky .. 2,423,001 90,008 26.91 
North Dakota 817,554 82,886 9.86 Missouri . 3,467,401 229,577 15.10 Tennessee .. 2,337,879 80,422 29.07 
Colorado ....1,040,842 104,366 10.00 Vermont ... 367,439 23,929 15.35 W. Virginia. 1,465,729 50,203 29.19 
Washington 1,723,757 168,146 10.25 Maine ..... 787 ,042 49,401 15.93 Arkansas .. 1,819,587 49.488 3679 
Indiana . 2,872,842 277,255 10.35 Oklahoma. 2,465,402 151,300 16.29 Louisiana .. 1,912,603 50,000 33.25 
ee 5,335,543 500,924 10.65 Rhode Is... 648,964 39,563 16.40 Alabama ... 2,426,602 58,898 41.20 
Michigan ... 3,173,089 296,378 10.70 New Jersey . 3,146,547 189.167 16.63 Mississippi . 2,026,361 45,030 45.00 
Wisconsin .. 2,580,800 236,974 10.89 Florida .... 961,5€9 £6253 17.09 —o— 
Oregon . 944,493 83,332 10.97 Texas -.. 4,687,136 263,392 17.79 eee 106,877,895 7,523,664 14.20 
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Gross Non- Net Car Chautteurs 
STATE OR Car and Resident and Gasoline Gasoline Motor- and Total 
TERRITORY Truck and Re- Truck Passenger | Commercial cycles Operators Fees 
Registration | registration | Registration Cars Cars Registered 
NE so. 5.-o Sc us wien oe ree 58,898 48 ,649 10,249 a (a $471,000 
i” RES erenteuegrer tree yD eh Ce Giorno wake Sn (a 164,747 
LS ee ee ee OL SS Bere, Bern mera Gaur cere 494 ,480 
ee ae 403,463 | oc. Wee sides eatsiae ws 28 ,038 726 ,219 4,468 ,722 
OO ee ie 2 WSN  x:Fdisczgeel A pnceeeweeseces Bo. eves wraaias 491 ,009 
oo rT 106,600 | .....0.. 105 ,600 83 , 500 22,100 ee reer 1,540,724 
| ee ee eee Ue ll (i Wee sissies Ah Cee eas 690 19,725 286 , 329 
District of Columbia... ... 28,940 10,480 18,460 15,332 3,128 468 6,028 146,515 
Re ae near rere: = i ee 56 , 253 49,014 7,239 1,416 2,010 360 ,000 
or ee pes ee ae 126 , 563 117,313 9,250 1,528 4,103 417 ,096 
I as os ood ne igen t ee) ee eM A ickcaivdace: WL muleccas 572 928 729 , 363 
PMN oc, osc acecankis atv arcs Mares ATS ABS Pose cice es eee, ee ee eee 10,988 53 , 123 3,265,083 
ee oo ee. | TREE? oxiecicce) Hemel Oewies.c 8,996 6,510 1,558 , 740 
MMS Sorc fo, 0s vas tee mie eon ecentia 363,000 | ........ OR Tei deas Go Sbsaewieies es en eee 2,750,000 
EE Ae los orn yo || i oN a nD | etre eee i ere 1,150,183 
ee 3, oe 8 re 90 ,008 80, 903 9,105 1,502 7,500 529,710 
Pare SO,000 | vccccees RMT, ecanieesres, Ub Scctetilctce Hl Zioledvetaten vith "betas 300 , 000 
| REAR aera 53,424 4,023 49,401 47 ,632 5,792 1,604 66,131 685 , 335 
OS” ae 3 ere 98,995 - 87 , 989 8,806 5,872 136,216 1,746,414 
Massachusetts............ yo A re 288 , 059 234,755 53 , 304 13,831 78 , 886 3,252 ,328 
DICOANORR,, oso akc ce opens 325,813 29,435 296 , 378 288 , 708 37,105 7,875 934 ,319 3,522,069 
Minnesota. ........-.00% vt a. <A yo a ce eee 6,389 6,600 1,296,870 
} re Os a 45 ,030 42 ,660 2,370 Benet OW w.bdgueds 330,000 
Co A ree: 244 , 427 14,850 PEE, Siac UL Giemeenes 4,131 23,811 1,725,077 
DOMINION, elo sds wd g acare 59,312 1,195 PR cca ier WY —exanblicisfaraes 847 1,750 406 ,573 
PROUD 5504s 60%, ave cee 60 6 ZOO, TOG | kgcceee DOE Wes cescan To sommscas ae i 275,000 
PINUS rons c 5i0i'siceg & aro reise if i ae I aie eusitawss Me “oihearsiar se a cr. 47 ,550 
New Hampshire.......... 30,008 | ........ PUI vi vicicsdWinde. UE csanne Ge 2,680 38,911 515,000 
Ea a Co 2 re 189, 167 169,849 19,318 11,377 249 , 704 2,841,048 
New MeXxICO. ..........600% ye POO ccsSicdays. [  aadeiosienc in ee 115,000 
ae eo. A re » 555,789 440 ,043 115,746 27 , 988 176 , 466 5,881 ,623 
North Carolina........... Le EU | eicicsceale, “UW esiewtosinis a eee 1,280,000 
North Dakota:........... SEO. |) aseevauew MORON —chiagccicg= ly auneheores ot en, re ae 636 , 764 
a, Ea ES eae ater 516,225 15,301 RN cca Y  eeilsieston yi a 2,680,000 
MN INONID,. << 5-65 56x heise nes BU OY vockensvarerne IY cassis de loketcweae AN) oxieenaeic: oP a Sh aids 1,208 , 594 
MNO aoc gcd cs crs core inane 2 Oe = re a ee a: | ce | eee 3,570 3,152 602 ,064 
Pemneylvania............. Ue i 490 , 337 449 ,444 40,893 25,760 245 , 233 5,090 , 645 
Mnode Ieland............. oe SS rn 39 , 563 32,411 4,400 2,967 49 ,365 175,000 
south Carolna........... (oe = re WEEN, shes coke OR, ened oes a eae 389 ,035 
owen Dakota... 6.600500! ey WOR Gee | accestees. | sees vine a ae eee 300 ,000 
Be re Oe i WORM) Sac cccicee MN) eebsrees Ootleee Sanches 500 ,000 
NE ooo xe ction enw 329,700 66 , 358 WAN AY fecasiccae IN -ee abies ois 3,872 25,474 2,601,478 
PO eo oan toh ee see ie CS i ere Bere, oaks, I wastes. WP qo eee 1,122 291 ,349 
Ser ee 26 , 807 2,878 23 ,929 24,450 2,400 800 33 ,597 460,191 
ch re eee 95,000 | _ ........ SO cs itacine BL anbelsaeees ce. | nn |r 800.000 
) fe ee Ce ROC ieccmce Wh eagiascurs, U) ~oebette’ We wicks 2,291 , 264 
‘West Virginia............. | ee I ari er ES ye Secctuerats OM - crdhntimne 994 5,544 862 , 557 
(Orn ZAG, 9Fe | wes duisate 236 , 974 226 ,094 10,880 pes. 2 a ek 2,468 ,732 
WSO oi 6 sion eoeine peo i eee eee en | MRA: OOS Os [EMM cee Scorer” | Seiten 102,115 
TOTALS............| 7,668,094 | 144,520 | 7,523,664 | 2,438,746 | 304.587 | 231.501 | 2,902,487 |864, 503,376 
workers. It now stands in 47th place, just three from their gain for the previous year. Mississippi, on the face 


the bottom. Although its fiscal year runs from July 1 to 
July 1, all cars now actually in the District were com- 
pelled to register, so that the figures presented are the 
most satisfactory obtainable. 

Only seventeen States register cars and trucks sepa- 
rately, so that the actual number of each is difficult to 
determine with any degree of accuracy. In those States 
which do differentiate, however, there were 2,438,746 
passenger cars and 364,837 trucks. These figures indi- 
cate that about 15 per cent of the motor vehicles in the 
United States are trucks or cars used exclusively for 
commercial purposes. Figuring on this basis, there are 
probably about 1,128,543 trucks in ths country to-day. 


Increase in Per Cent 


North Carolina showed the greatest percentage of 
increase, with 49.3 per cent. Massachusetts followed 
with a gain of 48.9 per cent. Two States, Mississippi 
and the District of Columbia, showed a decrease, the 
former going back 7 per cent and the latter 39.5 per cent. 

The State of Iowa shows the greatest numerical in- 
crease with 108,538 more cars last year than in 1918. 
New York and Pennsylvania stand second and third re- 
spectively, each showing a gain about twice as large as 





of the registration, has 3,370 less cars than during 1918, 
but the registration there is by counties and probably 
is defective. The District of Columbia has 12,030 less. 
Ohio, which lead in numbers gained during 1918, kept 
pace with her former record, gaining 88,149 during 1919, 
as against 83,770 during 1918. The increasing gains of 
several other States, however, set Ohio back into sixth 
place. 

Out of the five States having the greatest percentage 
of gain, five are predominantly agricultural and five 
manufacturing. In point of actual numerical gain, how- 
ever, only one agricultural State finds its place among 
the first ten. That State is Iowa, which leads the entire 
list by a majority of about 12,000. This fact places 
Iowa in a unique position as an automobile State. 


Car For Every Six Persons 


Iowa gains distinction from the 1919 figures in another 
respect as well. It has more cars in proportion to its 
population than any other State. 

There is a vehicle in Iowa for every 6.12 persons. 
California stands second in the number of cars in pro- 
portion to population, having made a surprising jump 
from 11 in 1918 to 6.54 last year, thus nosing out Ne- 
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braska, which led in July by a very 
small fraction. California’s interest- 
ing rise in this respect can probably 
be attributed to the peculiar nature 
of the city of Los Angeles. This city 
is one of the largest in the United 
States as regards area, its homes and 
business places spreading out over 
exceptionally large tracts. As a re- 
sult, with its growing population, it 
offers probably greater possibilities 
for increasing its number of automo- 
biles than does any other urban area 
in the country. 





Cars and Trucks in the 
United States 
December 31, 1919 





re 555,789 
| Ser ee aie 500,924 
a ee er 493,463 
Pennsylvania ..........- 490,337 
DEY wie nipaekd dawweweas 478,438 
a nial w ning Gig e-aielew seus 363,000 
DD vreteces cone cme 296,378 
Massachusetts .......... 288,059 
DE Steuer eehcweens 277,255 
aaa oy er ew'é wreeTaean 263,392 
DD vivcien ve neaedos 259,743 
er 236,974 
CD | pndpscrcennwens 229,577 
ED, wen eeacemedees 228,601 
DEE. ce ctviasaeenes 200,100 
WOW JOEBEY ccc cccccsces 189,167 
WEEMEIIBIOR occ cecccaces 168,146 
PE voces saeeneees 151,300 
EE, Sididewd ee tees ei 126,563 
North Carolina ......... 109,000 
CONEIOUE occ divcvccses 105,600 
South Dakota ........... 104,625 
0! Ee ee 104,366 
Maryland ......cccccee: 98,995 
ME. adecsedneseusene 95,000 
DET weccecnceceses 90,008 
err 83,332 
North Dakota ........... 82,886 
TNE sv caeaniceewees 80,422 
South Carolina .......... 70,143 
I aa 4 te oc te ass 98 58,898 
DY ccuseeecececees 58,117 
NG his oak gi wun ees 56,253 
, 0 ee ee 50,203 
DE. Gicewscvennewe 50,000 
PE 6 cekwsadeeaces 49,488 
ET ines aban be mice wes 49,401 
0 ee eee 45,030 
eS Rea ene we 41,780 
Ph MOONE 5 oceeaeeees 39,563 
Ae 35,144 
New Hampshire ......... 30,008 
ES oie bawae ee eaen 28,979 
MEL, avineeewes cuss ws 23,929 
CE i ke pata eis anar 21,371 
da ee re 20,000 
District of Columbia ..... 18,460 
EE, oo oe-a ew esas 16,152 
ED a iwbwrwecenrnens 9,305 

x dcae oh amekee een 7,523,664 
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THE AUTOMOBILE 


In Iowa, California and Nebraska, 
each with one vehicle for about every 
six persons within their boundaries, 
the entire population could go for an 
automobile ride at the same time. So 
in the near future if Gov. Stephens, 
of California,. should invite Gov. 
Harding, of Iowa, to bring his fam- 
ily of constituents out for a visit and 
pick up Gov. McKelvie, of Nebraska, 
and his constituents on the way, the 
visitors could all be carried to their 
destination in automobiles without 
calling for outside assistance, and 
without troubling about railway 
strikes, coal strikes, or transportation 
facilities of any kind. And Cali- 
fornia could return the visit in like 
manner. 

Throughout the entire United 
States there is one car for every 
14 persons. Last year there was one 
car for every 18 persons. Thus it is 
evident that the distribution of mo- 
tor cars is more than keeping pace 
with the rise in population. 


Reconstructing Cities 


The fact of the matter is, we will 
have to reconstruct our cities to 
adapt them to automotive conditions. 
Modern as they are, all our cities 
to-day are horse cities. They grew 
up during the horse period and con- 
sequently the new method of trans- 
portation does not fit in with their 
development. It is easy to picture 
what cities would have been, had 
they grown up as automobile cities. 
It is probable that the tall office 
building would have been much 
scarcer because the annihilation of 
distance would have made such con- 
centration unnecessary. Every office 
building would have its garage be- 
neath, sufficient to house the cars of 
the workers in the building. 

The residential sections would 
have the garages closely connected 
with houses as they now are in the 
newer parts of the various towns 
throughout the country where the 
new residential developments are all 
provided for in that respect. In the 
large cities with millions of people 
the streets would have been arranged 
so that the people would not have 
to walk across the traffic streams. 
Overhead bridges would conduct 
them across important thorough- 
fares, and the automobiles would be 
able to speed on their way, whirl- 
ing their human freight to its desti- 
nation without crawling at a snail’s 
pace with great wastage of precious 
fuel until they are out of the con- 
gested areas. 

This is no idle speculation, as the 
congested condition of the cities is 
one of the greatest throttles on the 
sale of cars. Many a city man does 
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not buy a car because he will not pay 
$50 to $60 a month storage. One of 
the biggest problems confronting the 
municipalities of to-day is parking 
and the protection of the car left 
in the street. A man cannot come 
down to his office in New York or 
Chicago and with safety leave his 
car while he goes to his office. In 
addition to the $50 he pays uptown, 
another $35 at least would have to 
be added to his monthly storage, or 
$85 for the mere privilege of having 
a place where he can go get his car. 














Increase in Registration 
Dec. 31, 1918, to 
Dec. 31, 1919 
SRE Sr rea ed ee 108,538 
TOO SOE 6oc cb ccvciccecs 96,497 
Pennsylvania ........... 96,151 
Massachusetts .......... 94,562 
I sacshcicsz: alc cavarnavs oes 88,818 
ESS ee eree 88,149 
EN nos ok ee eee 85,702 
ME, aoe Sca hecane aoa 55,285 
Washington ............ 50,868 
EE 055s, 5) every nrcaler' 50,095 
OS eee eee 41,537 
WOMMOUMEER oc ccwccsveccer 40,721 
Ere nea 39,438 
North Carolina ......... 35,680 
Rr ree 34,253 
ee 33,648 
GRIRNOMA «ono cccccces 29,800 
oO) a 26,726 
EE voc vs cre crncewe 24,329 
[5 er 24,114 
Se 22,772 
I Lai thataiy gaia lecaseh era 21,887 
D. ciocbdisbinheeees 21,122 
8, cc sae. purge Wrhsalvve 20,008 
Commectiont ........5..¢. 19,553 
I sia x. grigusiriaiairptlens 17,422 
South Carolina .......... 14,651 
South Dakota ........00% 14,104 
MS 6ivixc mane unnn oe 12,727 
I Pale ec oiseiatcavons: a6 12,274 
West Virginia .......... 11,453 
North Dakota ........... 10,573 
ere ee 10,000 
REIL | ng. micrusraieinaiew ornate 9,491 
ID os Sra rescancnal @ eirwid 4:quurerine 9,029 
RC ree 7,990 
Or re oe 7,064 
ee 5,171 
New Hampshire ........ 5,110 
ME x ras eee ees 4,884 
Rhode Island ........... 4,345 
eee 3,157 
Fics oral a are Sime acs 2,871 
New Mexico ........«0..- 2,351 
NN es aiaficives sents ores Srecaiees 2,067 
CO rrr rr 1,376 
BEE occ cite Aba smeees 1,146 
Mississippi ............. —3,370 
District of Columbia ....—12,030 
Total Increase ........ 1,434,909 
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Registration of Cars and Trucks for Eight Years 
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has greatly decreased in the last few 



















































































Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, Dec. 31, youss. The farmers who at first 
Alsbame — os Ge oh ah Ge 4h oe eS 
ERR ee ; " a * 5 9873 ’ : 
GU pigscc pea st: 1,624 3,445 «4.774 ~=—«-7'320«« 12,132 +—«'19'890 «23,905 + agig7o «ally the greatest supporters of road 
Se he ee ee 2,250 3,000 5642 8,021 14,704 28,862 41,458 488 movements, and when submitted to a 
California :........0... 88,699 60,000 123,101 163,801 212.918 243,116 407,761 493,463 f d h so4s 
i een feo Hee secs Stee GGG SRE OER IES laws conerally been seeet bran 
|, Sr A x 56, 74, 5067 105,600 j 
Delaware .............. 1,732 2'373 «2894 a'904 «= 7'520 = '9'e55.st2'985 © teis2.«“ Ve generally been carried by an 
District of Columbia... 11,902 / 8,000 10,200 13,118 21,198 30,490 18,469 overwhelming majority. 
Breer oonet 6,749 8,372 11,366 13,123 14,220 39,216 54,186 56,253 
SE 504s 64sicrenned 19,120 18,500 20,800 24,059 45,775 70,496 104,676 126,563 
_ SRR RRS eters: 2,500 2,173 3,272 7,093 12,996 24,316 32,289 41,780 
MED ao cea adn ocemai 68,073 94,656 131,140 182:290 251/300 ,292 389,620 478,438 | 
bie dagtmanetiies 54,334 44,738 65,600 96,915 139,138 189,433 227,160 277,255 
EE cess siceencd. eeeeee 47,188 70,294 106,087 139,808 172,791 278,213 278,313 363.000 7,523,664 
RR Rie ae sii 22,000 34,36 467 74,956 114,364 154,442 189,163 228,601 
SINE 5 5. dehuencacs 5,147 7,210 11,746 19,00 31,500 47,400 65,884 90,008 
Louisiana ............. 7,000 7,200 3,500 10,880 20,014 31,650 40,000 50,000 7 
Sach cwdincenwden 7,743 10,570 14,300 18,600 28,951 499 40.372 49,401 
Maryland .............. 10,487 14,254 20,213 27,638 33.364 56,129 74,666 98,995 
Massachusetts ........ 51,229 60,826 76,832 89,133 136,790 155,044 193,497 288,059 
a EE aa 39,579 54,366 76,389 114,845 159,639 215,001 262,125 296.378 
Minnesota ............. 29,000 37,800 67,365 829 137,500 191,500 204,458 259,743 
Mississippi ............ 2,895 3,000 3,894 11,500 20,474 31,650 400 45,030 
eae ae ees 24,379 38,140 50,998 76,462 107,865 146,142 188,040 229.577 
I oe piicctig oc 2,000 5.686 10,706 14,520 24,585 41,896 51,053 58,117 
Nebraska ...........-.- 33,861 47,274 50,000 59,140 101,201 148,101 173,374 200.100 
ERE 900 1,131 1,487 2, 4,609 6,760 8,159 9,305 
New Hampshire........ 5,764 7,420 8,738 10,819 14,338 18,146 24,817 30,008 
New Jersey............ 35,439 39,288 58,820 67.556 75.108 87,421 155.519 189.167 
New Mexico............ 911 1,721 3,090 4,947 8.028 14,086 17,647 20,000 
New Yerk.............. 105,546 122,411 156,173 212,844 279.406 404.247 459.292 555.789 
North Carolina......... 6,178 10,000 14815 21,160 35,150 55.950 72.313 109.000 
North Dakota.......... 8,975 12,968 17,348 24,678 41,761 62,993 71.618 82,886 
ae ences 63,066 86,054 121,265 179.767 252,179 333.630 412.775 500.924 
Oklahoma ............. 6.524 7,934 7,360 25.615 52.718 100,199 121,500 151.300 
RRR RRRNS 10.165 13.957 16,347 23.758 30.917 48,132 63,324 983.332 
Pennsylvania .......... £9,357 76,178 107,141 150.729 220.648 325,153 394,186 490.337 
Rhode Island........... 7.565 9,89 12,331 16.362 21.406 25.142 35,218 39.563 
South Carolina......... 10.000 11,500 15000 14,500 19.000 36.822 55.492 70.143 
South Dakota.......... 14,481 14,578 20,086 29.336 44,271 67.158 90,521 104,625 
Tennessee ........ ..-. 9,973 14,103 191668 27.266 31,400 48.700 63,090 980,422 
EE, oe. <openses wees 35,187 54.362 64.732 90.000 197.687 213.334 251.118 283/202 
| eRnaalRneramedbet hs: 2.576 4,021 6.139 7,994 13,507 21.226 22.273 25.144 5 
IN, io ceskiereuaas 4.183 5.430 7,613 11.499 141251 18550 22.53 23.929 
i eheiiwatnidision 5.760 9,022 . 13935 21.257 35.426 55,661 72.998 95.000 
Washington ........... 13,990 24.178 30253 36.995 62.546 93.822 117.278 168.146 
West Virginia.......... 5.349 5,088 7,217 132.276 20.437 21.396 28.750 50,2n2 
Wisconsin ............. 24.578 34.646 53.189 81371 117.603 164.531 196.273 236.974 
Wyoming .........-..+- 3,300 1,584 2,428 3,976 7,125 12,001 16,200 21,371 
aa sits scenes 1,009,513 1,253,034 1,754,570 2,423,788 3,544,952 4,941,276 6,146,617 7,523 664 FS “ 
bE vn 
‘e) 
7 Fs 4 
If he wants to work on his car or and with the elaborate programs now ~” ws 
wash it, he must take it out in the under way there is going to be re- 6 _ 
street to do the, work or pay from markable progress in this direction. hj x 
$2 to $3 for the job. The use of pneumatic tires for [a7 2, 
As far as conditions throughout trucks has encouraged high speed, ry _ 
the country are concerned, there is long distance hauling to a remark- Pes z, 
no part of the United States in which able degree. Where the roads go 2 iS) 
the market is not practically in pro- these trucks follow immediately, and a 3H 
portion to the roads and population. it is safe to say that the States with | < 
In other words, there is no class the most active good roads move- Pa) ~ 
of population in the country which ment will be leaders in the increase 2 mh 
has not more money to spend than in registration next year. Big ap- v o 
it ever had. The only limitation on  propriations have been passed by the wf fl 
sales is that of production and repre- most active States, particularly in ay @ 
sentation. The next few years will the Eastern and Middle Western Vv 
be spent by the manufacturers in States. The political effort neces- © 2 
rearranging their merchandising or- sary to secure these appropriations 
ganizations. This will. proceed 
slowly, because none of the manufac- 
turers care about taking on more 
dealers than they can supply with 
sufficient cars to allow the dealer to 
make money. J 
In some of the more congested cen- j 1 
ters where everybody is represented 
and supplied with cars, it is very pos- 
sible that something akin to compe- | 
tition may spring up. Throughout f 
the country as a whole there will be } 
delayed delivery and a universal.de- 
mand. The farmer and suburban 


dweller offer a market that .can 
hardly be computed. This market 
will increase with road construction 
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Registration curve showing the development year by year from 1903 to 
the end of 1919 
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Future Production and Its Problems 


With the 1919 production estimated at 1,587,000 cars and 305,000 trucks, the 
expectancy is for a marked increase this year. The industry is now set for real work 
after putting factories in order following the war activities. Sales and export organ- 
izations are receiving much attention during period when demand exceeds supply 


outstripped all others in getting back to a peace 

time basis. In spite of the fact that the industry 
was practically on a war basis Jan. 1, 1919, making pos- 
sible only a small production during the first three months 
of recovery, 1,587,000 cars and 305,000 trucks were made 
during the year. This is only slightly less than 1917, a 
ncermal peace time year, when 1,741,000 cars and 128,000 
trucks were manufactured. Thus the passenger car busi- 
ness of 1919 may be said to have been practically back 
to normal and the truck business nearly three times that 
of the last normal peace time year. 

The mere figures of production, however, do not begin 
to tell the story. In spite of the large output, the supply 
of cars was far below the demand, and it is conservatively 
estimated that the year of 1919 has turned over to 1920 
an unsupplied demand for 2,000,000 cars. From the motor 
truck angle, the opening of 1920 sees unfolded the 
brightest prospects that have ever confronted the business. 

Turning our attention to the passenger car industry for 
the moment, we find that it has become one of the greatest 
in the world. The output of cars for 1919 was valued, 
from a wholesale standpoint, at $1,400,000,000, an average 
of $882 per car. If production had kept pace with demand, 
the value of the cars produced would have been $3,000,- 
000,000. With cash in hand buyers, both wholesale and 
retail, were to be found all over the country, and in fact 
all over the world, waiting for the cars of American 
manufacture. 


W's: astounding rapidity, the automobile industry 


Two Big Problems 


We open the year 1920 with two big problems. The 
first, that of production, and the second, of merchandising. 
The problem of production is governed solely by labor. It 
is the labor condition which holds up our supply of glass, 
steel, or other basic materials, without which the automo- 
bile cannot be built. Remove this throttle, and production 
will jump ahead at an amazing rate. The waiting, ready 
demand keeps moving ahead so rapidly at present that this 
factor of production overshadows that of merchandising, 
and yet the day of the latter is so surely coming that only 
the most short-sighted manufacturer is not making ready 
and laying his plans for the day when a well organized 
distribution scheme and personnel is required. 

Although at present subdued under the avalanche of de- 
mand, both domestic and foreign, the merchandising fabric 
which was destroyed by war conditions is rapidly being 
repaired. Intensive selling methods will be back in use, 
and the country again dotted with the dealers and sub- 
dealers, who for mere lack of cars were forced to suspend 
temporarily. 


Vehicles Second to Steel 


Returning to the production angle, the automobile in- 
dustry begins to loom as a candidate for first place among 
the manufacturing industries of the country. To-day it 


is second only to steel, and with the great amount of other 
products involved and the other industries directly and 
indirectly affected by automobile manufacture it stands 
to-day as probably the most dominant factor in American 
life. 

Production during 1918 was less than a million cars, due 
to the necessity of utilizing the materials which enter into 
the manufacture of the car and the factories that make 
them for war purposes. During this year there may have 
been a slight falling off in demand in some directions, but 
there was an increase in others, and in all probabilities, 
could the cars have been made, they would have been sold 
in greater numbers than in 1917, a peace time year. Cer- 
tainly the effect of the pent-up demand was felt in the 
spring of 1919, when cars were at such a premium that 
options on delivery were selling for big prices. The world 
is scrambling for cars; there is no limit in sight to the 
demand; therefore every factory is going to utilize every 
possible effort during 1920 to turn out all the cars it can. 


Predict Increased Production 


This situation is bound to cause the creation of new 
concerns. The parts manufacturers are so overcrowded 
with orders that they cannot, in many instances, take on 
more orders. The result is that the next year will prob- 
ably witness a marked increase in the manufacture of 
parts for sale to the trade. This in turn will cause an 
increase in the assembled car business and a corresponding 
augmentation of the volume of the industry. 

The prediction of increased production is made unani- 
mously by the executive heads of factories who have made 
a careful study of this situation. AUTOMOTIVE INDUSTRIES 
conducted an inquiry among the manufacturers of cars 
and parts who are most closely in touch with the future 
market situation and who are reputed to be the closest 
judges of future conditions. An average of the estimates 
for the future indicate a production of 2,250,000 cars for 
1920, with 200,000 to 300,000 increase per year for five 
years thereafter. Certain it is that the old bugaboo, com- 
monly termed saturation point, has ceased to be held up 
with trembling hands by the pessimistic. 


The Labor Outlook 


All of this production problem, however, depends on the 


labor conditions. There are no more progressive concerns’ 


in the world than the American automobile manufacturers. 
Taken collectively, there are no industries where the work- 
men are better paid and more fairly dealt with. The 
result of this is that the labor union has never become 
overstrong in the field, and efforts to unionize automobile 
workers by radical agitators have led to failure and a 
general distaste for the organizations suggested by these 
men. The organization started by them has been outlawed 
by the American Federation of Labor. Like all other in- 
dustries, that of automobile manufacture has come through 
a delicate period in 1919, but 1920 is faced with the con- 
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fidence that the policy of fair dealing uniformly adopted 
will keep the automobile industry as free as any other 
from labor trouble. In fact, the general impression is that 
we are emerging from the period of unrest. 

Shortages of coal and steel materially affected produc- 
tion during December. In fact, had the coal situation not 
cleared up when it did, a serious shut-down would have 
resulted. As it was many of the factories were compelled 
to run on part time, and others saved themselves from a 
complete shutdown by using automobile and other gaso- 
line engines to run their machines. 

Production methods have been refined in all of the fac- 
tories. Those that were engaged in 1918 on war work that 
closely paralleled their usual lines of work had very little 
disarrangement in their plants, but practically all of these 
added to floor space. The factories which went into lines 
such as airplane and airplane engine manufacture, where 
it was necessary to tear out the entire pre-war system, 
had a big task to return to normal production. In everv 
instance advantage of this situation was taken to improve 
production systems. All the experience of previous car 
manufacture and the knowledge of methods used in the 
war work have been combined to increase plant efficiencv. 

Besides this these concerns also have increased their 
space to a great extent. The result of these improved 
methods and the increased plant space is that the industry 
has a capacity nearly 100 per cent greater than it had in 
1917. In 1917 practically every concern was producing to 
capacity. In 1919 this was not possible, because of the dis- 
turbed conditions due to factory disarrangement at the 
beginning of the year and the shortage of material, both 
at the beginning of the year and right through to the end. 


Standardization Effect 


All of these conditions materially affect the 1920 pro- 
duction situation. Passenger cars have been standardized 
by the engineering societies to such a degree that it has 
made possible an interchange of parts that is not possible 
in any other field. This feature has been the source of 
envy and amazement to the European manufacturer, who, 
in his desire to maintain individuality, had lost sight of 
the possibilities of great increased national production 
through standardization. It makes the work of assembling 
cars for export so much more simple that it is going to 
be of direct influence in increasing the foreign market for 
American cars. This foreign demand is so great and the 
attractions of a world market are so pronounced that all 
manufacturers have determined to enter the lists for 
foreign trade. The result of this is that all factories are 
going to set aside a certain percentage of their production 
for export regardless of the domestic demand. 

This is no more than right. ‘It is a patriotic duty, as 
a matter of fact, to help the United States to establish its 
foreign trade, and not the least of our exports during the 
coming years will be automobiles and parts. 


Trucks 


The truck industry offers possibilities that bring it, in 
its particular field, into as great promise as that of the 
passenger car. During the year 1919 the United States 
manufactured 305,142 trucks. Production schedules for 
1920 call for 430,000 trucks. It is estimated that this 
will be cut to 370,000 when the final check comes at the 
end of the year. This drop below the scheduled produc- 
tion will be due to lack of materials, and this in turn 
largely because of direct or indirect labor influence. The 
fear that the left-over trucks from the Quartermaster 
and Motor Transport departments would have a material 
effect on the market has passed, as far as the manufac- 
turer is concerned. 


1.800000 


1,500000 500,006 










1000000 | 
926,388 


—— 


818,618 


500000 |}————_+—_ 


4oqooo |__| __| 
356,000 
300000 |__— 
| 








200000 |— 2 eee 
31C 
09719) 
100.000 |——_+—__+— 
$50 SBOOO 25000 SEE SG00/ 41000) | | 
1010 1911 1912 1913 1914 1015 1916 1017 1918 1919 


Passenger car and truck production by years. 


A year ago, when we were all making predictions as to 
the number of trucks to be turned out in 1919, we said 
that it would amount to not more than 290,000. The pre- 
diction was based on the upset conditions of the factories 
at that time. The quick rally was a surprise to those who 
are most familiar with the industry, and the actual pro- 
duction exceeded the estimated by 15,000. 


Influence of Roads 


One of the biggest influences on truck production during 
the coming years will be the building of good roads. 
There are $2,000,000,000 available for roads at present. 
The problem is that of spending the money, not to raise it. 
There is more money available than can be spent this year. 
The Government alone for national highways has more 
than $350,000,000 available, and in addition to this there. 
are the state and county appropriations. Where the good’ 
roads go, the trucks follow rapidly. The introduction of 
the pneumatic tire is going to draw the truck into fields 
where its growth up to now has been slow. Long distance 
hauling has not been developed as much as it will be in 
the future when the average speed of the truck is nearer 
25 m.p.h. than 121% or at most 15, as it is at present. 


Larger Uses of Trucks 


The use of the motor truck to replace the freight car 
for certain classes of work has proven a marked success. 
The number of companies which are going into both urban 
and interurban transportation is growing day by day. 
Trucks are operating on railroad schedule, and indeed 
have proved to be more dependable on a time basis than 
the steam roads have ever been. There are truck lines 
that hold their schedules so closely that they start on the 
dot, regardless of whether they have a load at the time 
or not. This efficient transportation service is going to 
pave the way for future truck business to such an extent 
that we may look to the time when the national means of 
transportation in this country will be the truck in spite 
of our great railway mileage. 
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Trend in Passenger Car Design 


In these pages Mr. Heldt has analyzed the trend of design in the cars listed 
in the specifications table of this issue and he points out such changes as 
a slight falling off in the number of eight- and twelve-cylinder engines, a 
decline of the T-head type engine, the continued decline of the gravity 
fuel feed, and almost complete disappearance of the dual ignition system. 


By P. M. Heldt 


ESIGNERS are influenced by the examples of their 

confréres, which explains why there is seldom a 

sudden change from one practice to another. For 
instance, for some years we have seen the number of firms 
using cone clutches gradually declining. So far as is known 
to us there is no serious fault inherent in the cone clutch 
and no compelling reason why anyone should give it up. 
But the representation of the cone clutch this year has 
fallen from 27.7 to 15.1 per cent, and it is more than likely 
that the reading of these figures or even of the disappear- 
ance of the cone clutch from many car specifications will 
induce a number of other designers next year to drop the 
cone type of clutch. 

The designer undoubtedly reasons that if one-eighth of 
all the car designers last year made a change in their 
clutch type there probably was some rather important 
reason, and if the knowledge of this fact does nothing 
more, it will at least induce him to look thoroughly into 
the merits of the different clutch types. As a matter of 
fact it is calculated to bias him in favor of the type which 
made the gains. 

In the past few years we have had a few changes in 
practice that might be properly characterized as land 
slides. Three such instances were furnished by the elec- 
tric starter, the spiral bevel-gear drive and the vacuum: 
fuel feed. There is nothing this year that can quite com- 
pare with the rapidity with which these features captured 
public fancy.. The electric starter is found on 99 per 
cent of the cars, the spiral bevel-gear drive on 90 per cent 
and the vacuum fuel feed on 87 per cent. Among the more 
important changes this year may be mentioned that the 
semi-floating and three-quarter floating type of rear axle 
are gaining at the expense of the full floating type, and 


that there has been a moderate increase in the use of pres- 
sure feed lubrication as well as in silent chain camshaft 
drives. 


Number of Cylinders 


There is no change of any consequence in the represen- 
tation of the different cylinder numbers. A falling off is 
noticed in the percentage of both the “eight”? and the 
“twelve,” which, though slight, is rather significant, as it 
would seem to indicate that these types of engines, which 
were introduced only a few years ago, had reached their 
zenith. There is, however, one new eight-cylinder type 
among the cars listed and several others are known to 
be on the way, so that next year the figures may show a 
different trend. As the total number of eights and twelves 
is small, the addition of one or two models, or the discon- 
tinuance of some, makes quite a difference. 

As regards cylinder types, the T-head is rapidly declin- 
ing in popularity, and in this respect we are somewhat 
behind Europe, where, to judge by the recent shows, it 
has disappeared entirely. Most of the loss of the T-head 
has been gained by the L-head construction, while some of 
it has gone to the I-head and some to the F-head, in which 
latter one valve is centrally in the head and the other in a 
side pocket. 

A rather new departure in cylinder construction is 
embodied in the new Studebaker Six, which has detach- 
able cylinder heads without water jacket. Unjacketed 
heads in the form either of plain disks or of disks with 
cooling ribs were used many years ago, but the new fea- 
ture is the casting of the inlet manifold integral with the 
head. This will tend to keep the cylinder head cool. and 
at the same time to vaporize the fuel. Heretofore exhaust 





7A7% 
3.732 











100% 





7519 % 


%.- 


5.50% 
1920 











The above diagram shows the trend in cylinder 
types for the past ten years, the decline of the 
T-head featuring the past year 


There has been no important change in camshaft 
drives the past year, but the chain drive has 
gained some 
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Average bore, average stroke and stroke-bore 
ratios have attained a state of stability 


heat has been largely used for vaporizing the fuel, but 
under certain conditions, as when running on low throttle, 
the exhaust temperature is hardly sufficiently high to con- 
vert all of the fuel constituents of low volatility, and 
bringing the gaseous mixture in direct contact with the 
combustion chamber wall should help. 

Bore and Stroke 

The average bore and stroke have remained substantially 
the same as last year, being now 3.44 x 4.98 in. instead of 
3.45 x 4.91 in. There remains therefore a slight tendency 
to increase the stroke-bore ratio. 

If a census were taken on the subject it would un- 
doubtedly be found that there has been an increase in the 
use of pressed steel oil pans. The practice of. casting the 
cylinder head separate makes it advantageous to cast the 
top half of the crankcase with the cylinder block. The 
advantages reside in the elimination of machine work, in 
a more rigid construction with a given amount of material 
and in simplifying the assembly. Of course, if the top 
half of the crankcase is made integral with the cylinder 
block it cannot be particularly light. Therefore it is 
specially important that the bottom half, which has no 
heavy strains to bear, should be as light as possible. Suc- 
cessful methods have been developed for effecting oil-tight 
joints between a cast top half and a pressed steel bottom 
half, and as the pressed steel part requires no machining, 
it is undoubtedly somewhat cheaper than its cast equiva- 
lent, when made in large enough numbers. For a packing 
between the two halves cork gaskets are now available, 
where formally paper gaskets had to be used. 

As regards timing gear drives, the most notable change 
is a moderate increase in the use of the silent chain, from 
15.6 to 18.3 per cent. This is really a recovery, for the 
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In final drives the spiral bevel gear has continued 
to gain at the expense of the straight bevel gear 


silent chain drive reached a figure of 21 per cent in 1917, 
after which it declined in popularity. The difficulty with 
the early chain drives was that they could not be adjusted 
for wear, but this deficiency has been overcome. Mean- 
while users of helical gear drives are providing spring 
pressed thrust buttons to take up all end play, which 
should go a long way toward eliminating the only remain- 
ing cause of noise in such gears. A little over 5 per cent 
of the engines still retain the straight bevel-gear drive. 
These are probably fairly low speed engines. 

Gravity fuel feed is still declining. Only about 5 per 
cent of the cars now use this system and probably most 
of these carry the tank in the cowl. Pressure feed, the 
use of which is about on a level with that of gravity feed, 
has gained some, as has vacuum feed, the predominant 
method. 

Ignition 

The majority of all cars now have a single ignition sys- 
tem, the dual system, so popular ten years ago, having 
been discarded almost entirely. Of course, the popularity 
of the dual system was based largely on the aid it gave 
in starting the engine when the magneto was the chief 
ignition source. With battery ignition as the main 
standby, an extra battery of dry cells could serve only for 
emergency purposes. Now, it seldom happens that a 
storage battery runs down so far that enough ignition cur- 
rent for starting cannot be obtained from it, and as soon 
as the engine has picked up its cycle the generator takes 
care of all ignition requirements and sends a charging 
current into the battery. Besides, the dry battery rapidly 
deteriorates, even if not used, and if a set were carried 
for emergency it would likely be run down when wanted. 

Mention has already been made of the fact that the cone 
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The disk type of clutch, which includes several 
varieties, is rapidly outdistancing the cone type 


The practice of combining the gearset with the 
rear axle has been almost given up 
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Pereentage ......... 1920 | 1919 | 1918 | 1917 | 1916 | 1915 | 1914 | 1913 | 1912 | 1911 || General Averages....] 1920 | 1919 | 1918 | 1917 | 1916 | 1915 | 1914 | 1913 | 1912 | 1911 
ENGINE STARTING Horsepower, S. A. E. 
Electric starter. .... 99.05) 99.40) 99.40) 99.00) 98.80) 94.50) 87.00) 37.00; 2.00 | REESE 26.45] 28.00} 27.40) 24.30) 28.66} 29.97) 33.20) 33.60) 33.60) 32.70 
Acetylene starter....} .. on ed “7 ie as 1.00} 14.00) .. es BE deurecacenn 3.44) 3.45) 3.43) 3.37) 3.57) 3.82) 4.12) 4.19) 4.34) 4.42 
ha catachna oick aes os ne - is “ = 4.00} 9.00} 2.00] 1.00 || Stroke.............. 4.93} 4.91) 4.94) 4.66) 4.97) 5.10) 5.28) 5.15) 4.97] 4.46 
eee nA a an ae a 1.50} 2.00) 5.00) .. ia Stroke bore ratio. .... 1.43} 1.42) 1.25) 1.38] 1.39) 1.33) 1.23] 1.23) 1.09) 1.01 
Mechanical . ; ‘ 3 ey sie : 0.50} 1.00) 4.00) .. s Displacement. ...... 257. 16] 267. 80/269. 00}222. 50|278. 87} 307.38) 349.00) 345. 00/316. 20/313. 20 
Nostarter stock.. 0.95' 0.60} 0.60} 1.00} 1.20} 2.50] 5.00] 31.00} 98.00) 99.00 |} Wheelbase.......... 120. 60} 120. 60/120. 70) 113. 25] 119. 56}122. 19) 121.00] 122.00) 121.00) 114.00 
LL ree 4.38] 4.36} 4.22/4.15-1/4.08-1/3.88-1| 3.6-1/3.57-1|3.62-1] .. 
en Ec Phcdstoataigl 32x4 | 32x4 | 34x4 | 3ixd [23x414] 34x4 [35x414|35x414] 35x4 | 4x4 
Gravity 5.56| 7.80} 9.70} 18.00] 31.80] 57.00] 58.00] 65.00] 75.00] 81.00 || Number cars. -...... “of so} 6519) 535) 607) ed 
Gravity pressure... ; ; vi 1.00! 2.40} 0.50] 1.00 : A a Number chassis...... “110 “"93 180 188 176 200 236 339 381 393 
Pressure........... 7.40| 5.90] 6.80] 7.00] 12.00] 22.00] 41.00] 35.00] 25.00] 19.00 |} Number makes. ..... 92) 85] 9125) | 131) 103) 119) 133) 156) 193) 270 
Vacuum............ 87.04] 86.30! 83.50! 74.00) 53.80) 20.50] .. is 2 eee | ss See $2537| $2226) $1822] $1687) $1600} $2005) $2635) $2585] $2508) $2560 
PERCENTAGE 
TYPE OF CLUTCH 
os ...-| 84.90) 73.30] 73.80) 68.00] 53.40) 51.00} 48.00] 52.00] 44.00} 51.00 |) NUMBER OF CYLINDERS 1 1 
a ccecceincdie 15. 10| 27.70 25.64] 30.00] 45.60| 44.00| 41.00] 45.00] 52.00) 47.00 || One cylinder. ....... we toes five Pove Pooe P aed wed +00) 1.00 
E xpanding band.. ; ae Si ae xe 0.50 3.00 1.00! 3.00} 2.00 Two cylinders ceccece 0.91 ce ee -° se 0.50 1.00 1.00 1.00} 2.090 
Contracting band Four cylinders.......] 30.26] 29.50} 34.61] 37.00) 39.20) 51.00) 54.00) 62.00) 78.00) 80.00 
clutch........ . to. do. fo. | .. | 4.50) 5.00} 2.00] 1.00] 1.00 |] Five eylinders....... ee eee Pe . enl az'ant af 20} tl L- 
= ge lelalle eis ; t 1.00). a 3.00) .. e ni Six cylinders........ 56.85] 55.80] 51.76] 47.00] 45.80] 47.50] 45.00] 36.C0} 19.00] 17.00 
Electric............1.. 1.00! 1.00 a Eight cylinders. ..... 9.22] 11.70] 10.22) 12.00) 12.60} 1.00) .. - : - 
fis it ; Twelve cylinders... . 2.75] 2.90) 3.41] 4.00) 2.40) .. 
LOCATION OF GEARSET 
Amidship...........{ 15.90] 14.90] 17.60] 14.00] 20.60] 32.50] 39.00] 46.00] 55.00| 67.00 || reylinder type. | 23.35| 22.50] 22.20] 20.00| 13.70] 16.50| 30.00| 31.00] 30.00] 22.00 
Unit with axle. ...... 1.77] 4.90] 7.37| 9.00) 15.30) 18.20) 15.00} 20.00} 20.00} 17.00 || T-head...... oe 59.77| 56.90| 63.50 73.00| 73.30 70.00] 59.00] 56.00] 55.00} 60.00 
= with engine.....| 79.58} 79.30) 71.20) 77.00) 63.50) 49.30) 43.00] 34.00] 35.00) 16.00 || TP cylinder type. . 7.47| 12.70! 6.80! 5.00] 13.00] 8.50} 6.00] 9.00] 9.00] 14.00 
ons. Pe s poee Joes [ove 7 8.00)... - | ++ || Knight type........ 3.73] 3.90) 4.00} 2.00} 3.60] 3.00] 3.00} 3.00) 2.00] 1.09 
Unit with torque tube.) 2:75] .. | .. . Two cycle.......... SS . | .. | .. |... | 1.00} 1.00} 1.00] 4.00} 3.00 
Gasoline electric... .. ia 1.00} .. 1.00) .. Ap = ist a 
i he gyi SE ESS: SS eee eee. eee Se. Gee See lees fe Se re: 2.30 
Shaft and bevel... 9.43} 13.70] 18.32| 28.00] 41.00] 84.50] 93.00] 94.00] 92.00] 91.00 || p 563 3.90] 1.20 
ea sc eee i wa 1.70} 1.50) 1.70) 4.50) 4.00) 4.00} 6.00) 8.00),) "CCC , < x 
Shaft and worm..... ie iia 0.56) 0.50} 0.50) 1.50) 1.00) 1.00) 1.00) .. COOLING 
Roller... .. ‘ ; 3 = 1.00} 1.00] . 1.00} 1.00 || Air cooled.......... 2.75] 1.90} 0.69} 1.00] 0.60) 0.50) 2.00) 4.00) 5.00) 6.09 
Shaft spiral bevel. . 90.57) 86.30) 79.42) 70.00) 56.80) 9.80) 1.00) .. ee wt Thermo syphon...... 29.341 31.00] 32.40; 38.00} 38.20] 27.00) 19.00; 17.0C] 19.00) 28.09 
Pump circulating. ...| 67.85] 67.10} 67.02) 61.00) 61.20) 72.50) 79.00) 79.00} 76.00} 66.00 
TYPE OF AXLE 
| es 34.56} 45.00) 42.35] 43.50) 51.80] 56.50| 65.00) 67.00) 50.00 IGNITION SYSTEMS 
Semi-floating........| 33.68] 26.00] 26.00) 25 50} 23.60} 23.00} 17.00} 26.00] 49.00 a ncaa ERE 90.00} 88.20) 91.04] 84.00) 76.00) 56.00) 23.00) 15.00) 14.00) 18.00 
Three-quarter...... 31.76] 29.00] 30.50) 29.50) 22.80) 18.50} 14.00) 4.00) .. Dua! ignition........] 2.70} 6.80} 2.14) 9.00) 19.20} 36.00} 59.00) 63.00) 63.00) 53.00 
Seven-eighths...... <s - : 1.00 : a ~~ Se 3.60} 2.90) 5.12) 3.09) 1.80) 4.55) 11.00] 15.00} 23.00) 29.00 
ieatcssecsans es a 1.15} 1.50} 0.6@) 2.00} 3.00) 3.00) 1.00) .. |} Duplex............. é 1.90} 0.56} 3.00} 1.80} .2.00) 3.00) .. am Pe 
| Duul-double picaniemane 1.80) .. me a. ee be ne 
1IMING GEAR DRIVE Two-point.......... 0.90 
Spur gear. 5.50} 5.90} 2.27) 4.00} 8.40) 16.10) 13.00} 83.00 
Helicai or ‘spiral. . 75.19) 78.40) 79.00) 74.00} 73.00) 73.70) 77.00) 10.00 ENGINE LUBRICATION 
Silent chain......... 18.34) 15.60 17. 60) 21.00) 18.10} 9.10} 10.00) 7.00 Splash oiling. ....... 23.15] 31.40] 57.00) 35.00) 52.70} 46.50} 42.00] 53.00) 68.00) 81.00 
Worm. peti 0.97) . } 1.00; 0.50) 1.10) .. on Splash pressure...... 43.52] 39.20) 21.60) 35.00) 23.35] 16.00) 39.00] 32.00) 20.00) . 
eres. - 1.13) | as . Pressure oiling....... 33.33] 29.40) 26.70 30.00} 23.35] 37.50] 18.00} 14.00] 10.00) 19.00 
























































clutch is rapidly losing. All of the gain has been made by 
the disk clutch, the cone and disk being the only two types 
now in use on passenger cars. As regards gearsets, the 
most notable change is that the number built in a unit 
with the rear axle has materially decreased. 

Practically 80 per cent of the cars now have unit 
power plants and about 16 per cent have the gearset 
amidships, or about 19 per cent if those cars in which 
the torque tube is built rigidly together with the gearbox 
are counted in. The advantage of having the gearbox 
mounted rigidly on the forward end of the torque 
tube is that no universal joint is required in the propeller 
shaft. Only one of these joints is needed in the shaft 
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The three types of live aales, full floating, semi- 
floating and three-quarter floating are now used 
in almost equal numbers 


between the engine and transmission, and that can be 
comparatively light, as it will never have to transmit more 
than the maximum torque of the engine. On the other 
hand, the heavy weight at the forward end of the torque 
tube, which must be supported in a spherical bearing, is 
a disadvantage, as is the variation of the sliding rod posi- 
tion relative to the body, as a result of spring play. 

Final drive is now approximately 90 per cent by spiral 
bevel gear and the remaining 10 per cent by straight bevel 
gear. There has been a rather sharp change in the axle 
situation, the full floating type of axle having lost con- 
siderable ground, mainly to the semi-floating type, but also 
somewhat to the three-quarter floating axle. 
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This chart shows that an auxiliary ignition system 
is practically a thing of the past 
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or 11 Years, Showing Variations of 
Design and Manufacture 
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The pressure system of lubrication is gradually 
gaining while the plain splash system is losing 
as consistently 


The average A.L.A.M. hp. has decreased somewhat since 
last year, while the average wheelbase has remained the 
same. But owing to the general increase in the speed of 
engines it is more than likely that the cars have at least 
the same ability as last year. This increase in engine 
speed is reflected by the increase in gear ratio, which, how- 
ever, has been only very slight, from 4.36 to 4.38. 

We have also investigated the situation with respect to 
the proportional numbers of the different components that 
are made by the manufacturer himself and bought in the 
parts market respectively. Only about 8 per cent of the 
car models are fitted with carbureters of the car manu- 
facturer’s own make. On the other hand, as many as 58 
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Vacuum fuel feed is now the standard practice. 
The gravity feed system has been surpassed even 
by the pressure system 


per cent of the models carry engines of the manufacturer’s 
own make. The engine is naturally the most characteristic 
feature of a car and any concern that wants to manufacture 
some of the large components seems to begin with the 
engine, notwithstanding that this is the most complicated 
part, that it requires the most elaborate tool equipment to 
manufacture economically, and that the production methods 
employed in its manufacture are the most highly developed 
of any found in the automotive parts industry. Gearsets 
come next after the engine, with 41.3 per cent of “own” 
manufacture, followed by rear axles, with 34.9 per cent. 
Exactly one-third of all clutches are made by the car manu- 
facturers, and one-fourth of all steering gears. 





French Automobile Exports from 1906 to 1913 


Value of Exports in Dollars 











1906 1907 1908 1909 1910 1911 1912 1913 

Great Britain .......0.:; 12,114,138 12,081,904 12,211,282 12,568,800 12,847,380 9,887,580 11,010,780 10,955,200 
CE, ovcvevskeeinwes 3,228,350 2,720,482 2,091,244 1,980,400 2,497,020 2,632,320 3,228,300 4,123,400 
ee 2,897,136 3,115,766 2,309,414 4,368,800 5,696,820 6,601,260 10,042,000 8,182,800 
United States ........... 2,409,316 2,174,420 2,200,582 1,610,600 852,300 671,160 972,660 636,600 
BO ob kwaeedaveenne 1,467,380 1,120,176 867,680 1,225,600 1,821,360 1,692,540 2,755,260 3,444,200 

DE 6s60b en nveeresaenes 1,170,844 793,584 436,058 577,000 998,440 857,700 632,280 1,166,600 
i re 470,500 760,412 385,956 587,400 875,680 1,028,880 922,800 954,200 
ae rr 547,720 754,292 568,538 667,200 461,880 3,234,600 938,160 1,364,800 
BEE cd eseeveesweses ven 578,966 665,994 189,326 165,400 a 8=s hoes -anenen 290,800 

: EE Lktceneenaneowen 238,656 591,210 456,332 526,000 383,700 421,920 518,520 441,800 
F DEEL écixbeoevecswybaveda 325,094 893,452 427,438 378,800 433,380 1,421,700 2,342,040 1,740,600 
i eee 301,690 299,188 665,452 881,800 986,760 494,280 404,640 1,309,800 
ae ee 125,812 184,670 216,788 278,800 225,720 247,860 847,580 378,800 
PEE évneseeeed unex 90,610 201,632 .... ar ae ae 689,580 602,000 

% MEE. scctcesdeseneeees 110,904 183,062 67,020 161.400 192,240 421,380 193,860 245,800 
i. er —— 0 0tieS0UC~C; ee 0CCltCc ee 0CCti«C§¥ . © cameee -. lees 197,600 
J aa 196,210 121,310 170,200 205,740 234,000 222,480 581,200 
‘ {ae eee 133,694 — 8 84©= Meee 8 eee 06©6©6lCUl Ul 385,200 511,800 
TEE Scercteesseeseens 8 seeeee s00nbe a =—~<CS«~< CC i) TT eee ee eee 
; CED cckcstaseeseuen +ineue <<etace «80806 s20008..  Geceee °/ —lROEEE 251,280 265,200 
; TE, icccmeseeseie aeaew jj. =sw@ettes,  seetmeeeeh © eels. |» Sleemiters Sea ‘seebes  ##§§saumrer 
é EE iicchesenecsss senuke jo sse088 a¢vesec saéeue  “canamanin 38,880 |) o_o 
; DEED enterccdivevets <tnace «e008 jj “waede oo” Gaeeues 224,100 258,300 188,280 246,200 
\4@ CE tinweschdest+aaes sebtee 3 «<-06s%  casekes —| Sipuains 246,780 257,400 at =—S—~Ss«w wh 
te TE EE, a vestvisesss ee dUlc( (tC h)6[6C I |CW 152,640 174,420 468,540 470,800 
5 Other Countries ......... 482,264 598,486 401,568 867,800 826,920 910,060 1,071,480 1,281,200 
§ French Colonies ......... 804,346 1,319,518 1,633,552 2,306,800 2,192,820 3,219,120 4,751,640 6,098,000 
TL barienseedaeinees 27,570,888 28,870,322 25,459,746 29,322,800 32,375,120 32,477,820 42,399,480 45,489,400 
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French manufacturers ceased to export automobiles in 
1913, so that these 1913 figures are the last available. With 
the ending of the war it is believed that French manufac- 
turers will be unable to meet the home demand. Conse- 
quently, these pre-war export figures indicate potential 
markets for high priced cars, such as has been the usual 
French type. This means that there is forty-five and a 
half million dollars worth of business awaiting American 
manufacturers who can meet the need formerly cared for 





by the French. The figures show that the exports in- 
creased from 1906 to 1913, so that it is reasonable to sup- 
pose that the potential demand is now in excess of $45,- 
489,400. England was formerly the largest single buyer 
of French automobiles, and the English manufacturers 
are having as many production troubles as the French, 
so that the market there for a car which will take the place 
of the French cars should be excellent. The Belgian 
market also presents large possibilities. 
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Automobiles Listed 
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: z , ELECTRIC 
ei E ES LUBRICATION CARBURETION IGNITION SYSTEM CLUTCH 
3 oC Bore s &H | Cam- | Water 
MAKE AND MODEL | 3 | = and 2 Make of 5 | shaft | Circu- 
= » | Stroke; Engine = | Drive | lation © 
Sia z sf Type of | Make of Fuel Sys- Con- | Generator | = 
E 3 i) System Pump Carbu- Feed tem Make trol Make % Make Type 
= a. reter > 
Dc ceveksewaded 43|110 4 |3%x5 |.192.4 |Own....... L.. .| Helical. | Ther. ..|Cire-Spl..|Gear.....|Stromberg. | Vacuum...|Single...|Bosch..... Hand..}|Auto-Lite....| 7 |Borg & Beck. |Plate.. 
American Beauty....... 121 6 |3'4x4\4| 224.0 |Continental.|L.../Spur...|Pump..|Splash-Pr.| Gear... .. Rayfield...}Vacuum.../Single...}.......... Hand. .| Westinzhouse Borg & Beck. | Plate. . 
eee 30)120 | 6 |3!4x4!4) 224.0 |Continental.|L...) Spur. . . Pump. .|Splash-Pr.|......... Rayfield...) Vacuum...}Sinzle...|Remy..... Hand..|Remy....... Borg & Beck . | Plate.. 
Apperson . . . Anniversary/130 8 |34x5 | 331.8 |Own....... L.. .| Helical.|Ther. ..| Pressure. .|Gear..... Johnson... .} Vacuum...|Single...}.......... Hand..|Bijur....... ee Disk. . 
Apperson.......... 8-20) 130 8 |3'4x5 - SU cease L.. .| Helical.| Ther... .| Pressure..|Gear..... Johnson...|Vacuum.. .|Sinzle...|.......... Hand../Bigur....... ee Disk. . 
Re. .cacevasses 6-39) 120 6 |3'4x4'%4| |224.0 |Continental.|L.. .|Helical.| Pump. .| Splash-Pr.| Eccentric.| Rayfield. ..|Vacuum...|Single...|}Remy..... Hand..|Remy....... Borg & Beck. | Plate.. 
ie . 
er B-1)121 | 4 |334x5%)....... arr L...| Helical.| Ther. ..| Cire-Spl..|Gear..... Zenith....|Vacuum...|Single...|Simms....}/Hand..|G.&D...... Warner...... Disk. . 
Bour-Davis..... 20/118 | 6 13!4x4%4) 224.0 |Continental.|L...| Helical.) Pump. .|Cire-Spi..} Piston... .| Stronberg.| Vacuum...|Single...|Remy..... Hand..|Remy....... Borg & Beck. | Plate.. 
TORE PORTO: 125 4 |4 x5'4| 276.5 |Own....... K...|Chain..}| Pump. .| Pressure..|Gaar..... stron erg.| Vacuum...|Single...|Berling....}Hand..}U.S.L....... ee Cone.. 
Dideees. . «cccccusse 4-34/109 | 4 |334x5 | 178.9 |Own....... L.. .| Helical.| Ther. ..|Splash-Pr.| Pistoa....|Own...... Gravity...|Single...|Conn..... Hand. .| Auto-Lite.. .. Ee Cone.. 
re 45)118 | 6 |234x4'4) 241.6 |Own....... [...| Helical.) Pump. .|Cirs-Sp’..| Fear..... Marvel....)Vacunum...|Sinvle...|Del:o -|H.&A |Delro....... 2, ee Dis<. . 
a 49)124 | 6 |3}gxt'4| 241.6 |Own....... [...| delical.| Pump. .|Cirs-Sp’..|Gear..... Marvel....| Vasuum.../Siisle...|Delzo..... H.&A |Delco....... DE ccecec Disk... 
‘ i 
SP eccccccrecess 57|125 | 8 TAT on a L...|Chain..} Pump. .| Pressure..|Gear..... ee Pressure...|Single...|Delco..... H.& A.|Delco....... ar Disk... 
if 
cant cxanobatekee V} 126 6 |34%x5'4| 303.1 |Continental.|L...| Hlical.| Pump. .| Splash-Pr.| Piston... .| Rayfield...| Vacuum. ..|Single...|Delco..... H. & A.| Westinghouse Borg & Beck. | T late. 
rere. 117 | 6 |3%x4'4] 224.0 |Own......./G...] Shain. .| Thor...|/Splash-Pr.|Gear.....).......... Vacuum...|/Sinzle...|.......... ES Ere OR 0580.02 Disk. 
| Sere 122 6 [3'4xt'4| 224.0 |Own....... L...| Shain. .| Thar...) 3plash-Pr.| Gaar.....|.......6-. Vacuun...|Sinzle...}.......0.. _. eS eS Disk.. 
NN, on bcnxsanes 116 4 1345 192.4 |Lyconinz...|G... Dlisal \Thor... Voa-Cire. None Asnith....|Vacuun...|3inzle...|Deleo..... Hand. .|Daleo....... Borg & Beck. | Plate 
Champlem. .....0:000.. 118 4 |3%x5 192.4 | Harsh-3p...| G...| Delical.| Paor...| Noa-Cire.| None. ...| Sartar....|Vacuum...|3inzle...} At Kent...|Hand..| Dyneto Borg & Beck. | Plate.. 
rere 123 6 |3'4x5 | 233.6 |Own....... L...| Chain. .| Pam. .|Cire-Spl. .| Piston... .| RayGeld...|Vacuum...|Single...|Bosch..... Hand..|G.&D...... Borg & Beck. | Plate.. 
Chevrolet. ..... haces 499/102 | 4 |3Hx4 | 170.9 |Own....... [...| Holical.| Pam. .| Sire-Spl..;Gear..... Zanith....|Gravity...| 3ingle...|Simms....|Hand..| \uto-Lite.. .. See Cone.. 
Chevrolet.......... F.B.| 110 4 |3}4x5%) 226.4 |Own....... [...| Helical.} Pump. .| Cire-Spl..|Gear..... Zanith....|Vacuum...}Sinzle...|Simm3....|Hand..| Auto-Lite.. .. ire Cone.. 
Cleveland...........40) 112 6 |3 x44] 190.8 'Own....... [...| Chain. .| Pump. .| Splash-Pr.| Gear... .. Stromberz.| Vacuum...|Single...|G.&@D....|Hand..|G.&D...... Borg & Beck . | Plate.. 
is icanscxeoues 870) 127 8 |3'4x4'4| 346.3 | Northway. .|L...| Helical.| Pump. .|Splash-Pr.| Gear... .. Johnson. ..| Vacuum...|3ingle...|Deleo..... Hand..|Delco....... Northway. ..|Cone.. 
IN adc ddibaneed 115 6 (34x44) 224.0 |Continental.|L...| Helical.| Pump. .| 5plash-Pr.| Piston... .| 3tromberg.| Vacuum...| Single...) At Kent. ..|Hand..| Auto-Lite.... Borg & Beck. | Plate.. 
OE... < ccnseenvecess 125 6 ae 303.1 |Continental.| L...| Helical.) Pump. .| Sire-Spl. .| Piston... .| 3tromberg.| Vacuum...}3inzle...}.......... Hand..|Wagner..... Borg & Beck. | Plate.. 
i é 
Commonwealth. ........|117 | 4 |3'4x5 | 192.4 |Lycominz...|L...|Helical.| Ther. ..| Splash-Pr.| Eccentric.| Carter. ...|Vacuum...|Single...| At Kent...|Hand..| Dyneto...... Borg & Beck. | Plate.. 
Crow-Elkhart L-53-4-5-6/117 | 4 /3'4x5 | 192.4 |Lycoming...|L...|Helical.| Ther. . .| Cire-Spl..| Piston... .| Zenith. ... Vacuum...|3inzle...|Conn..... Hand..| Dyneto..... Borg & Beck. | Plate.. 
Crow-Elkhart H-53-4-5-6| 117 6 _ 230.1 | Rutenber...|L...| Helical.| Pump. .| Cire-Spl. .| Piston... .|Zenith....|Vacuum...|3ingle...|Conn..... Hand. .| Dyneto...... Borg & Beck. | Plate.. 
Cunningham........ V-3 = 8 7 441.7 |Own....... L...| Helical.| Pump. .| Pressure..|Gear..... Stromberg.|Vacuum...|Single...|Deleo..... Hand..| Westinghouse] 6 | Brown-Lipe. .| Disk.. 
oe D-19 132 8 [34x54] 404.1 |Own....... L...|Helical.| Pump. .| Eressure..|Gear..... Zenith. ...|Fressure...|Single...|Delco..... eee | peer Disk... 
4404 
DEE: nesnacdasades 51/120 6 |3'4x4\4| 224.0 |Own....... L.. .| Helical | Pump. .| Pressure..|Gear..... Stromberg.| Vacuum. ..|Single...}Deleo..... Hand..}Deleo....... 6 | Borg & Beck. | Plate.. 
' 
 ccavesaves H-S52|112 | 4 [3x5 | 165.9 |Hersh-Sp...|L...|Helical.|Ther...|Splash-Pr.| Gear..... Jtromberg.|Vacuum...|Singie...|.......... Hand. .| Dyneto...... 6 | Borg & Beck. | Plate.. 
Dodge Brothers........ 114 | 4 |374x4%4| 212.3 |Own....... L...|Helical.| Pump. .| Cire-Spl. .| Eccentric.) stewart. ..|Vacuum...|Single...].......... H. & A.| Northeast...) 12 |Own...... ..|Disk.. 
ers 6-89) 132 6 |4 x5 | 377.0 |Own....... I...}Helical.| Pump. .| Pressure..|Gear..... Stromberg. | Vacuum...|3ingle...|Bosch..... Hand..| Westinghouse} 6 | Warner... ..|Disk.. 
BND: c<icasevuvebers 15) 10514] 4 |3'4x5 | 192.4 |Lycoming...|L...|Helical.| Ther. ..|Circ-Spl. .| Piston... .|Carter....|Vacuum...|Single.../Conn..... Hand. .| Westinghouse MNS cies awe Cone.. 
Economy.......... .6—46) 115 6 |3'4x4%4| 224.0 |Continental.|L.. .| Helical.| Pump. .| Splash-Pr.| Piston....| Zenith. ...|]Vacuum...|Single...|/Conn..... Hand. .| Auto-Lite.. .. Borg & Beck. | Plate.. 
i. si eeeeeneeeis 116 6 |3'4x414| 224.0 |Continental.|L...|Helical.| Pump. .j Pressure. .|Gear..... Stromberz.| Vacuum...|3ingle...].......... Hand..|Dalso....... Borg & Beck. | Plate.. 
St, caneenstkennee 116 | 4 |3%x5 | 192.4 |Lycoming...|L ..| Helical.) Ther...|Circe-Spl..| Eccantric.| Stromberg.| Vacuum...|Single...|.......... Hand..|Dalco....... Borg & Beck. | Plate.. 
Ec uncuarcesweed ; 118 6 |34x44]....... Falls....... [.. .| Helical.| Ther. ..| Splash-Pr.| Piston... .| Stromberz.| Vacuum. ..|Single...| Wagner. ..|Hand..|Wagner..... Borg & Beck. | Plate.. 
Rs nuwiewusueitnd AJ lOS'4| 4 |334x5 | 178.9 |Own....... F...|Helical.| Ther. ..|Circ-Spl..| Piston... .|Own...... Vacuum. ..|Single...|Delco..... Hand..|Daico....... ner Disk. . 
DE nccuntanuians T\100 | 4 |334x4 | 176.7 |Own....... L...|Spur...|Ther...|Cire-Spl..}......... Holley. ...|Gravity...|Dual....|Own...... Hand..|/Own........ oe Fric... 
PR cudeedesacus 9} 115 6 |3%x4 | 199.1 |Own....... I...|Helical.| Air. ...|Pressure..|Gear..... ae Vacuum. ..|Single...}At Kent...|Atmtc..| Dyneto...... Borg & Beck . | Plate.. 
Es s-acpccordeveesks H/116 | 6 |3A—x414| 198.9 |Own....... [...|Helical.| Ther. ..|Cire-Spl..}Gear..... Stromberg.| Vacuum... |Single...| At Kent...|Hand..|Bijur........ Borg & Beck. | Plate.. 
PES vncternccawnes 114 4 |3'4x5 | 192.4-|Hersh-Sp...|L ..|Helical.|Ther...|Splash-Pr.|......... Johnson. ..|Vacuum...)Singzle...|U.S.L.....| Hand. .| Westinghouse Borg & Beck. | Plate.. 
Harroun.......... A-A-2}106 | 4 {314x514| 174.2 |Own....... [...|Spur...|Ther...|Splash-Pr.| Piston... .|Stromberg.| Vacuum...|Single...|Remy..... Hand..|Remy....... ea Cone.. 
Haynes..... coreee es -| 6 (34x5 288.6 |Own....... L ..|Helical.| Pump. . Cire-Spl. . | Piston.. ..|Rayfield...| Vacuum. ..|Single...| Kingston. .| Hand. .| Leese-N Borg & Back. | Plate.. 
ABBREVIATIONS B & P—Ball and Plain El—Elliptie : K—Knight Type 
2-pt—Two Point B & R—Ball and Roller F—1 Valve in Head, 1 in Side L—L-Head 
% EN—% Elliptic BR & P—Ball, Roller and Plain Float—Filoating Mag—Magnetic 
Fric—fFriction . a. ‘ . 
% Float—% Floating Cant—Cantilever Gear—Gear Pump Non-Cir—Non-Circulating Splash 
Amid—Amidships Cire-Spl—Circulating Splash H & A—Hand and Automatic Opt—Optional 
Atmte—Automatic Dual-D—Dual Double I—I-Head Plat—Platform 
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TRANSMISSION 

GEARSET Torque | Make of | Rear 

Final Taken Rear Axle 

Drive By Axle Type 

Make Loca- | Speeds 
tion 

ee Unit E. 3 {Sp.B....|Springs.. . | Columbia./34 Float. 
Detroit.....]UnitE.] 3 |Bevel...|Springs.../Timken. .|Semi-F.. 
Durston.....}UnitE.} 3 |Sp.B..../Springs.. .|Salisbury.| Float... 
Own.....+<: Amid..} 3  {Sp.B..../Springs.../Own..... 34 Float. 
Own.....-:- Amid. . 3 |Sp.B....}/Springs...}Own..... 34 Float. 
Grant-Lees..|UnitE.} 3 |Sp.B....|Springs...|Columbia | Float. . . 
Warner..... Unit E. 4 |Sp.B..../Springs...|Stanpar..|Semi-F.. 
Detroit..... Unit E. 3 |Sp.B....|Springs.. .|Salisbury.|34 Float. 
Own........{UnitT. 3  |Sp.B....|Springs...|Own..... Float. . . 
Own.. JUnit E. 3 |Sp.B Tor-A....|Own..... 34 Float. 
Own........ UnitE.} 3 |Beve'.../Sprin:s ..j/Own..... Float... . 
Cie ccs UnitE.) 3 |Bevel...|Sprins ..|/Own..... Fioat.... 
ed. 08 UnitE.| 3 |Sp.B..../Springs.../Timken. .|Float. . . 
PR 4 _|Unit E. S  jeew....imgk. td. ..cccs Float... 
Own.. _|Unit E. eS ae eae Semi-F.. 
Own........ Unit E. $ ([Sp.B... .|Springs...}.......+ Semi-F’.. 
Grant Lees. JUnit 3 |-----77fBoringe.- Peru.» Float « 
on? UnitE.) 3 |Sp.B....|Springs...]Own..... 34 Float. 
Own.....,,,\U i#E-| 3 |SpB....\Springs...|Own.....18¢ Floss. 
Own........JUnitE.| 3 |Sp.B..../Springs...|Own..... Semi-I’. . 
Mechanics...|UnitE.} 3 |Sp.B....|/Springs.../Own..... Semi-F.. 
Northway...|UnitE.} 3 |Sp.B....|Springs.. .}|Columbia.| Float. . . 
Durston.....|UnitE.| 3  |Sp.B....|Springs.. .|Timken. .|Semi-F. . 
Muncie.....]UnitE.| 3 |Sp.B..../Tor-A..../Columbia.|34 Float. 
Grant-Lees..|UnitE.) 3 |Sp.B....|Springs...|Peru..... Float... 
Covert......|Unit E. 3 |Sp.B....|Springs.. .| Peru Float... 
Covert......|UnitE. 3 | Sp.B....|Springs.. .| Peru .|Ploat. . . 
Brown-Lipe..| Unit E. 3 Sp.B....|Springs.. .|Timken. .| Float... 
Own........|/UnitE. 3 |Sp.B....|Tor-A....|Timken. .| Float... 
T.W.Warner.| Unit E. 3 |Sp.B....|Springs.. .|Salisbury.| Float... 
Grant-Lees. .|Unit E. 3 |Sp.B....|Tor-T....|Peru...../Float... 
CWB. 0.6.08 Unit E. 3 |Sp.B..../Springs...|Own.....|Float... 
Warner..... Unit E. 3 |Sp.B....|Springs...|Timken. .| Float. . . 
Mechanics.. .| Unit E. 3 Bevel. . .|Springs.. .| Flint... ..|34 Float. 
Durston... ..|Unit E. 3 |Sp.B....|Springs.. .|Salisbury.|34 Float. 
Muncie..... Unit E. 4 |Sp.B....|Springs.. .|Salisbury.|34 Float. 
Muncie.....|UmtE. 4 {|Sp.B....|Springs...|Salisbury.|34 Float. 
Mechanies.. .|Unit E. 3 jSp.B....|Springs.. . | Columbia.|34 Float. 
Rs cdoaes Unit E. 3 |Sp.B....|Springs.. .| Timken. .|Semi-F.. 
COR. sc c0see UnitE.| 2  |Bevel...)/R-R.,T-A.|Own..... Semi-F. . 
QW crescents Amid..| 3 {Sp.B....|Springs...|Own..... Semi-F. . 
Durston.....|Unit E. 3 |Sp.B....|Springs.. .| Columbia.}34 Float. 
Grant-Lees..|UnitE.| 3 |Sp.B..../Springs.../Stanpar../Semi-F. 
Grant-Lees..| Unit E. 3 | Bevel... |Springs.. .| Adams. . .|34 Float. 
WR céccan Unit E. 3 |Sp.B..../Springs.../Own..... \74 Float: 





Gear Ratio on Direct 


4.50 
4.50 


5.09 
5.09 
3.63 
4.33 
4.63 
4.75 
4.00 
4.42 















































RUNNING GEAR BEARINGS 
° Make of Make of Cnet 
TIRES Steering Speed- Bear- MAKE AND MODEL 
Wheels |} Rear wie — a Gear | Rear | Front 

i Rs Springs No. Set Axle eel 

32x4 32x4 |Opt..... S-E..... Ditweiler..../Stewart. ...|Plain 3. .|Roller..|Roller..|Roller..|Allen............... 43 
33x4 33x4 |Opt.....|/S-E..... <a) ane ee Plain 3. .|Ball..../Roller..|Roller..|American Beauty....... 
33x4 33x4 |Wood...|S-E..... JROOX.....000. SONNE... RUMIES.lviewecelswsavcaldceeses Anderson............ 30 
33x4 33x4 | Wire... ./34-Ell...]Own........ VanSicklen. | Plain 3. .| Roller. .| Roller. .| Roller. .| Apperson ... Anniversary 
34x41 | 34x414 |Wood...|34-Ell...]Own........ VanSicklen. | Plain 3. .|Roller..|Roller..|Roller. |Apperson.......... 8-2 

33x4 33x4 |Wood...|/S-E.....|Jacox....... Stewart....)Plain3..|Ball....|Roller..|Roller..|Auburn............ 6-39 
32x4 32x4 |Opt..... S-E. Gemmer.... .|Stewart....|Plain3..|Ball....|Roller..|Roller..|Biddle.............. B-1 
32x4 32x4 |Wood...|S-E..... 2 2: ieee Stewart. ...|Plain3..|Ball....|/B.&R..|Roller..|Bour-Davis.......... 20 
34x44 | 34x414 | Wood...|Cant Own........ Stewart....|Plain3..|Ball....|Ball....|Roller..|Brewster.............. 
31x4 31x4 |Opt.....|/S-E..... | re Stewart... .|Plain3..|/B.&P..|B.&R. .|Ball....|Briscoe............ 4-34 
33x4 33x4_ |Wood..,/Cant..../Own........ Allis-Chal’s.| Plain 4. .|Ball... .|B. & R.|Roller. ,|Buick.............., 45 
341x414 | 34x414 |Wood.. ,|Cant..../Own........ Allis-Chal’s,| Plain 4. .| all... ./B. & R.|Roller. ,|Buick............... 49 
35x5 35x5 |Wood...|Plat. Own........ VanSicklen..| Plain 3. .|B.&R. .|Roller..|Roller..|Cadillac............. 57 
34x414 | 34x414 | Wood...|S-E..... Jacox......- VanSicklen..| Plain 3. .! Ball... .|Roller..|Roller..|Case................. Vv 
32x4 ee oS | 6 | Plain... .|B.&R..|Roller..|Roller..|Chalmers.............. 
33x44 | 338x414 |Wood...|S-E..... ne AE eee Plain... .|B.&@R..|Roller..|Roller..|Chalmers.............. 
32x314 | 32x314 |Wood...|S-E..... te Stewart. ...|Plain2../Ball....|Roller..|Roller..|Champion............. 
32x4 32x4 | Wood..../S-E...../C.A.S....... VanSicklen..| Plain 2. .|Ball....!Roller..|Roller..|Champion............. 
33x4 33x4 |Wood...|S-E..... ae Stewart....|Plain3..|Ball....|Ball....|Roller..|Chandler.............. 
31x4 31x4 | Wood.../S-E..... ee Stewart..../Plain3..|Ball....|Roller..|Ball....|Chevrolet........... 490 
33x4 33x4 |Wood...|14-Ell...|Warner..... Stewart. ...|Plain3..|Ball....)Roller..|Ball....|Chevrolet.......... F.B. 
32x4 32x4 |Wood...|S-E..... Ditweiler.. ..| VanSicklen..| Plain 3. .|Ball....|Roller..|Roller..|Cleveland........... 40 
33x5 33x5 | Wood...|/S-E.....|Gemmer.....|Stewart. ...|Plain3..|B.&R. .|Roller..|Roller..|Cole............... 870 
32x4 32x4 | Opt..... Cant....|Gemmer.....|Stewart....|Plain3..|B.&P..|Roller,.|Roller..|Columbia.............. 
33x4 33x4 | Opt.....|Cant....|Gemmer.....|Stewart....]Plain3..}Roller..|Roller..|Roller..|Comet................ 
32x4 32x4 | Wood...|S-E..... GAS. «:cis-00 VanSicklen..| Plain 2. .|Ball....| Ball... .|Roller..|Commonwealth......... 
32x34 | 32x314 |Opt..... = Ditweiler....|Stewart....|Plain 1. .) Roller. .| Roller..; Roller. .|Crow-Elkhart L-53-4-5-6 
33x4 33x4 a . ee Ditweiler....|Stewart....|Plain 1. .|Ball....|Roller..| Roller. .| Crow-El&hart H-53-4-5-6 
35x5 35x5 = |Opt.. 34 Ell...|Gemmer.....|Stewart....|Plain3..|B.&R. .|Roller..|Roller..|Cunningham........ vo 
34x414 | 34x41 |Opt..... S-E..... Gemmer.... .|Stewart....|Plain3..}Ball....|Roller..|Roller..|Daniels........... D-19 
33x4 33x4 |Wood...|S-E..... T.W.Warner. |Stewart....|Plain 4. .|Ball....|B.@R..'Roller..|Davis............... 51 
32x4 32x4 |Opt..... 34-Ell...|C.AS....... VanSicklen..| Plain 2. .| Ball... .|Roller..|Roller..|Dixie ........... H-S 50 
32x34 | 32x314 |Wood...}34 Ell...JOwn........ Johns-Man..| Plain 3. .}Ball... .| Roller..|Roller..;Dodge Brothers........ 
33x5 33x5 |Wood...|S-E..... ee VanSicklen..| Plain 7. .|B.&R. .|Roller..]....... Dorris.............. 680 
30x314 | 30x34 |Opt..... Cant JR0OK. 20000 Stewart....|Plain2..|B.&P. .|Roller..|Roller..)Dort................ 15 
33x4 33x4 |Opt...../S-E..... Ditweiler....|Stewart....}Plain3..|Ball....|Ball....|Roller..|Economy........... 6-46 
33x4 33x4 |Wood...|S-E..... i ee Stewart... .|Plain4. .|Ball....|Ball....|Roller..|Elear................. 
33x4 33x4 | Wood.../5-E.....)C.A.S......./Stewart..../Plain2..|Ball....|Ball....|Roller..Jelear................. 
33x4 33x4 |Wood...}Cant....|C.A.S....... Van Sicklen.| Plain 3. .|Ball... .| Roller..|Roller..Jélgin................. 
32x4 32x4 |Opt..... S-E.....|Gemmer.....|5tewart....}Plain3..| Roller. .| Roller..| Roller..|Essex............... A 
30x3 30x314 |Wood...|S-E..... ee eee Plain 3. .| Plain...| Roller..|B.&R..|Ford................. T 
32x4 32x4 |Wood.../Ell...... USS vcsuns Stewart....|Plain7. .|Ball....)Ball....|Ball....|Franklin...:......... 9 
32x4 32x4 | Wood...|S-E..... Jacox....... VanSicklen..| Plain 3. .|B.&P. .| Roller..|Roller..|Grant............... H 
32x4 32x4 |Wood...|34-Ell...|Gemmer.....|Stewart....|Plain 2, .| Ball... .|Roller..|Roller..| Hackett. .............. 

30x31 | 30x314 | Wood...|Cant IN onc Neteleieninisiaw- are Plain 3. .| Ball... .|B.&R..|Roller..|Harroun.......... A-A-2 
34x44 | 34x44 | Wood...|S-E..... CT ee Stewart... .| Plain 3..|Ball....|Ball....|Bai....)Haynes............. 45 








Rad-Rd—Radius Rods 
S-E—Semi-Elliptic 
Semi-F—Semi-Floating 
Sp.B—Spira] Bevel 
Splash-Pr—Splash Pressure 





Spur—Spur Gears 


T—T-Head 
Ther—Thermo-Syphon 
Tor-A—Torsion Arm 
Tor-T—Torsion Tube 
Trans—Transverse 


Unit-E—Unit with Engine 


Unit-T—Unit with Torque Tube 


Unit-A—Unit wit 
EQUIP 


h Axle 
MENT 


At Kent—Atwater Kent 


G. & D—Gray & 


Davis 


Hersh-Sp—Herschell-Spillman 
Johns-Man—Johns-Mapnville 
Leece-N—Leece-Neville 
Teet-Hart—Teetor-Hartley 
Ward-L—Ward Leonard 
West-M—Weston-Mott 
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MAKE AND MODEL i 
NR inks exad eet 46 
Hollier......... . .206-B) 120 
Heolmes...............|126 
ee 0} 125% 
Hupmobile... ..... .R-3) 112 
PRED. cesntess Newnes 28/126 
IE. iincncnaseuws Mj 120 
ee F} 127 
DEE, 5s aveckennanees H/| 120 
PE ceva ssneweces 45) 124 
ee 6-55-J| 121 
Lexington . $} 120 
OS Sper 10-C| 117 
Locomobile......... .48]142 
Maibohm..........--- B) 116 
Marmon............34}136 
Maxwell _ 25) 109 
McFarlan.......... 127) 136 
eee 5 = 
BOR. oc csciscevens 129 
NG osa:csavsenesesceee 
Mitchell........... F-40) 120 
Moline-Knight........ R 
Moline-Knight........ J 
Monroe... 2... cceeees 115 
a vi eee8| 125 
Nash ..... 681-2-4-5-6-7/ 121 
National ......... Sextet) 130 
Holeem....cccccsecess D| 104 
HOR. cc ciccsvcceses 1-B} 128 
Galfend........020 34-C}115 
Oldsmobile. ....... 37-Aj 112 
Oldsmobile. ....... 45-B) 122 
Overland............. 4/100 
err 335) 136 
OS er rr a 
PL i cuaienenawen 6-42) 119 
| 6-55) 127 
Patersem.........:- 6-47) 120 
Possess. 0.005200. 56| 125 
Piedmont.......... 6-40) 122 
Piedmont. ............ 116 
Pierce-Arrow........ 31) 134 








Number of Cylinders 


- Tr oOo oF oo om > o* o ol oo - o o 


i= 
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oo FO io 2) o om 














so oF oN 


oo @ 


a @ 


~J 


— 

oa 

E 
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Bore Ss 
and a 
Stroke| 4 
6 

3 

a} 

a 

234x5 1356. 
314x414) 224. 
314x44| 245. 
314x5 |288 
314x5%4| 182 
314x514 |303. 
34x41. | 224 
314x514 | 303 
3 x5 |282 
338x514] 284 
34 x4)o| 224. 
314x414] 224 
34%x5 [230 
416x5l. |524 
344x414 195 
334x514| 339 
354x416] 185 
416x6 [572 
334x634|298 
4 x6 |301 
344x5 | 230 
3144x5 {248 
334x5 |220. 
314x4)4| 259. 
314x44/ 149. 
314x4'4|224. 
3} 6x54 303. 
34x54 |261. 
314x514 |303. 
314x434) 145. 
314x414] 224. 
233x434) 177 
243x434|177. 
27€x434| 246 
33%x4 [143 
3 x5 |424. 
344x5 | 230 
34x54 | 303 
314x414] 224 
3144x5331 
314x419] 224 
3! 9x5 ee 
4 x5'9/192 











Own 








Cylinder Shape 


Make of 

Engine 
a Be 
Continental | 1 
eer I 
re I 
OWE.......-. L 
Continental.|L.. 


Continental.|L.. 


Continental.|L.. 
i ccians Bax 
ne F 
Continental.| L.. 
Continental.|L.. 
a eee L 
OUR... cces Ss 
ae I 
a, ee I 
OP Pee L 
Teet.-Hart..|T.. 
ee EES L 
Duesenberg.|F.. . 
Rutenber...|T.. 
ee L 
eee K. 
See K.. 
er F 
Continenta)|L.. 
Continental] L... 
eee I 
I csesus I 
SNR. asad I 
Continental.|L 
J ee I 
See I 
Es <acines T 
OWR......2-% L 
Own... L 
Own......./L.. 
Continental.|L.. . 
Continen tal] L... 
Ne scene L 
Continental.|L... 


Lycoming.. . |L. Be 


Cam- 
shaft 


Drive 


Chain. 
Helical 
Helical 
Helical. 
Chain. 
Helical. 


Helical. 
Helical). 


Chain... 
.|Spur.. 
Spur. . 
Helical 
Helical. 


. |Helical. 


Helical 
Helical. 
Helical. 
Helical. 
Chain.. 
Chain.. 


.| Helical. 
.| Helical. 
..|Chain. . 


Chain. . 
Helical 


Helical 
Helical. 


Helical. 


.|Chain. . 


.|Helica!. 


Helical. 
Helical 


.|Helical 
Helical 


Helical 


Helical 
Helical. 


Helical 
Helical. 


Helical. 
Helical. 


| Helical 















































LUBRICATION CARBURETION IGNITION SYSTEM: CLUTCH 
Water 
Cireu- are 
lation © 
Type of | Make of Fuel Sys- Con- | Generator | & 
System | Pump | Carbu- | Feed tem Make | trol Make | 3 Make | Type 
reter > 
Pump. .| Pressure. .|Gear.....|Rayfield...|Vacuum. ..|Single...|Delco. .... Hand..|Leece-N.....| 6 Borg & Beck . | Plate.. 
Pump. .|Splash-Pr.| Piston... .| Zenith. ...| Vacuum. ..|Single...|Remy..... Hand. .| Westinghouse} 6 |Fuller.......|Disk.. 
Air....|Pressure..|Gear.....|Newcomb..| Vacuum. ..|Dual....|Eisemann..|Atmtc..| Dyneto......] 12 |Brown-Lipe..|Disk.. 
Pump. .|Cire-Spl. .| Piston... .|Own..... Vacuum...|Single...|Delco. .... Atmtc..|Deleo....... 6 |Own..... . |Disk.. 
.|Ther...|Splash-Pr.|Gear..... Stromberg.| Vacuum...|Single...|At Kent...|Hand..}Westinghouse| 6 |Own....... |Disk.. 
Pump. .|Cire-Spl. .| Eccentric.| Rayfield. ..| Vacuum. ..|Single. ..| Auto-Lite..| Hand. .| Auto-Lite....] 6 |Borg & Beck .|Plate.. 
Pump. .|Splash-Pr.|Gear..... Stromberg.| Vacuum... |Single...|Deleo..... Hand. .|Deleo....... 6 | Detroit......|Plate.. 
Pump. .|Splash-Pr.| Piston... .|Stromberg.| Vacuum. ..|Single...|Delco..... Hand. .|Delco....... 6 | Detroit... ... Plate. . 
Ther...|Pressure..|Gear.....|Ball..... Vacuum. ..|Single...}.......... Hand..|Westinghouse| 6 |Detroit..... |Plate.. 
Pump. .|Splash-Pr.|Gear.... .|Stromberg.| Vacuum. ..|Single...|Bosch..... Hand. .|Remy....... .|Warner.... .|Disk.. 
Pump. .| Pressure. .|Gear.....|Rayfield...|Vacuum...|Single...].......... Hand..|Wagner.....| 6 |Borg & Beck .|Plate.. 
Pump. .| Pressure. .|Gear.....|Rayfield...|Vacuum...|Single...}Conn.....}Hand../G.&D...... 6 | Borg & Beck. | Plate.. 
Ther. ..| Pressure. .|Gear.... .|Stromberg.| Vacuum... |Single...)Wagner. ..|Hand..|Wagner..... 6 |Borg & Beck . | Plate.. 
Pump. .|Splash-Pr.|Gear..... i Pressure... |Double..|Berling....|Hand..|Westinghouse] 6 |Own....... Disk. . 
Ther...|Splash-Pr.| Piston... .|Stromberg.| Vacuum... |Single.../At Kent...|Hand. .|Bijur........ 6 |Borg & Beck . | Plate.. 
Fump..|Pressure..|Gear..... Stromberg. |Gravity...|Single...]Delco..... Hand..|Delco....... 6 |Own....... Plate.. 
Ther... |Splash-Pr.| Piston....}.......... Vacuum... |Single...}.......... PS aes antoganes 12 |Own....... Cone., 
Pump. .|Splash-Pr.| Piston... .|Stromberg.| Vacuum. ..}Double..|Bosch..... Hand..|Westinghouse| 6 |Borg & Beck .|Plate.. 
Pump. .|Splash-Pr.|Gear..... ae Vacuum. ..|Single...|Berling....|Hand..|Westinghouse} 6 |Own....... Disk.. 
Pump. .|Splash-Pr.|Gear..... Zenith. ...|Vacuum...|Single...|Simms....|Hand. .|Bijur........ 6 |Borg & Beck |Plate.. 
Pump. .|Splash-Pr.|Gear..... Stromberg.|Vacuum...|Single...|Conn.....|Hand..|Westinghouse} 6 |Borg & Beck .|Plate.. 
Pump. .|Splash-Pr.| Piston... .|Rayfield...|Vacuum...|Single...|Remy..... Hand..|Remy.......| 6 |Borg & Beck . | Plate.. 
Ther...|Splash-Pr.|Gear..... Schebler...|Vacuum...|Single...}.......... Hand..|Wagner..... 6 |Borg & Beck . | Plate.. 
Ther...|Splash-Pr.|Gear..... Schebler...|Vacuum.../|Single...}.......... Hand..| Wagner... . 6 |Borg & Beck . | Plate.. 
Yher...|Pressure..|Gear.....|Zenith. ...|Vacuum...|Single...|U.S.L.....|Hand..|Auto-Lite....| 6 |Own........ Disk. . 
Pump. .|Splash-Pr.| Piston... .| Rayfield...|Vacuum...|Single...}......... Atmtc..|Deleo....... 6 |Borg & Beck . | Plate.. 
Pump. .|Splash-Pr.| Piston... .|Rayfield...|Vacuum...|Single...}.......... Atmte..|Deleo....... 6 |Borg & Beck . | Flate.. 
Pump. .|Cire-Spl..|Gear..... Marvel....|Vacuum...|Single...|.......... Atmtc..}| Wagner. .... 6 |Borg & Beck . | Plate.. 
Pump. .| Pressure. .|Gear..... Rayfield. ..| Vacuum. ..|Single...|Deleo..... H.& A.|Westinghouse} 6 |Borg & Beck . | Plate.. 
Ther...|Pressure..|Gear..... Zenith....|Vacuum...]........ Bosch... .. Hand..|U.S.L....... 12 Own... Disk.. 
Pump. .| Pressure. .|Gear..... Zenith. ...|Vacuum...|Single...|Delco..... Hand..|Delco....... 6 |Borg & Beck . | Plate.. 
Tump. .| Pressure..|Gear..... Marvel....}Vacuum...|Single...|Bosch..... Hand..|Remy....... 2 ae Cone.. 
Pump. .| Pressure. .|Gear Johnson...|Vacuum...|Single...].......... Hand..}Remy....... @ (Owe. .....: Cone.. 
Pump. .| Pressure. .|Gear..... Ball..... Vacuum...|Single...}.......... Hand..|Delco....... ee Cone.. 
Ther...|Splash-Fr.| flywheel .| Tillotson. .|Gravity...|Single...|Conn..... Hand. .|Auto-Lite....| 6 |Borg & Beck .| Disk. . 
Pump. .| Pressure. .|Gear.....}Own...... Pressure... |Single...|Deleo..... H.& A. |Bijur........ 2 ee Disk. 
Pump. .|Splash-Pr.| Piston... .|Stromberg.| Vacuum... |Single...|At Kent...]H.& A.|G.&D...... 6 |Borg & Beck .| Plate. 
Pump. .|Splash-Pr.| Piston... .|Rayfield...|Vacuum...|Single...|At Kent...|H.& A.|G.&D...... 6 |Borg & Beck. | Plate. 
Pump. .|Splash-Pr.| Piston... .|Stromberg.|Vacuum...|Single...}.......... Hand..|Delco....... 6 |Borg & Beck . | Plate. 
Pump. .| Pressure. .|Gear..... I ee Vacuum. ..|Single...|Auto-Lite..|H. & A.|Auto-Lite....| 6 |Brown-Lipe..|Disk.. 
Pump. .| Non-Circ.| Piston... .|Stromberg.| Vacuum... |Single...|Remy..... Hand..|Remy....... 6 |Borg & Beck . | Plate.. 
Pump. .|Cire-Spl. .| Piston... .|Carter....|Vacuum...!Single...|Delco..... Hand. .| Dyneto...... 6 |Borg & Beck. | Plate.. 
Pump. ewe. Gear..... a Oe Pressure... | Dual-D.. Delco. .... H. & A.| Westinghouse} 6 |Own........ Cone.. 





ABBREVIATIONS 


2-pt—Two Point 
% EMN—% Elliptic 


%, Float—% Floating 


Amid—Amidships 
Atmtc—Automatic 





B & P—Ball and Plain 


B & R—Bail and Roller 
B R & P—Ball, Roller and Plain 
Cant—Cantilever 
Cire-Spl—Circulating Splash 
Dual-D—Dual Double 





EM—Elliptic 
F—1 Valve in Head, 1 in Side 


Float—Floating 
Fric—Friction 


Gear—Gear Pump 


I—I-Head 


H & A—Hand and Automatic 


K—Knight Type 
L—L-Head 
Mag—Magnetic 





Non-Cir—Non-Circulating Splash 


Opt—Optional 
Plat—Platform 
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TRANSMISSION 3 RUNNING GEAR BEARINGS 
a 
- Crank- 
° Make of Make of shaft 
GEARSET £ TIRES Steering Speed- Bear- |! | MAKE AND MODEL 
Torque | Make of | Rear 4 Gear ometer ings | 
Final Taken Rear Axle om Wheels | Rear and Gear | Rear | Front 
Drive By Axle Type 5 Springs No. Set Axle eel | 
Make Loca- | Speeds 2 Front Rear 
tion o 
| 
ee Unit E. 3 |Sp.B....|Springs...|Own..... 34 Float.| 4.07 | 34x414 | 34x44 | Wire S-E Jacox....... Stewart. ...|Plain3. ./Ball....|Ball.... Ball... .|Haynes Pacateieloniitonidl 46 
Fuller....... UnitE.| 3 |Sp.B..../Springs.../Own..... Float...} 4.41 | 32x4 32x4 | Opt..... Cant... |T.W.Warner.|Stewart....|Plain3..|Ball....|Ball....|Ball..../Hollier........... 206-B 
Brown-Lipe..| Unit E. 3 |Sp.B....|Springs.. .| Timken. .|Semi-F..} 4.90 | 34x44 | 34x414 |Wood.../Ell...... Gemmer.... .| VanSickien..| Plain 7. .| Roller. .| Roller. .| Roller... |Holmes Ana, 
ee Unit E 3 |Sp.B....|Springs...|Timken. .|Semi-F..} 4.45 | 34x414 | 34x414 |Opt.... .|S-E Gemmer.... .|Stewart....|Piain4. .|Roller..| Roller..|Roller..,;Hudson............. re) 
Own........|UnitE. 3  |Sp.B..../Springs...}Own..... ¥ Float.} 4.87 | 32x4 32x4 | Wood...|S-E..... Jacox....... VanSicklen..| Plain 3. .|B.R.P..|B.&R. .;Ball....|Hupmobile......... R-3 
Grant-Lees. .| Unit E 3 |Sp.B....|Springs.. .|Stanpar..|34 Float.| 4.50 | 34x4 34x4 -[Opt..... 3-E..... oo eee Stewart... .|P.ain....|Ball....|Roller..|Roller..|Jones............... 28 
Detroit.....|UnitE.} 3 |Sp.B....|Springs.. ./Timken. .|Semi-F..| 4.66 | 32x4 32x4 |Wood.../S-E..... Gemmer.. .. .| VanSicklen..|F'ain4. .|B.&P. .|Roller..|Roller..|Jordan............. M 
Detroit..... Unit E. 3 |Sp.B....|Springs.. .|Timken. .|Semi-F..| 4.08 | 32x44 | 32x44 |Wood...|S-E..... Gemmer. VanSicklen..| Fiain 3. .|B.&P. .|Ro.ler..|Roller..|Jordan...............F 
Own........]UnitE.} 3 |Sp.B....|Springs.. .|Columbia.|34 Float.| 4.08 | 32x414 | 32x41</Opt.....|Cant....|Jacox....... VanSic .len..| Plain 3. .| Ball... .| Roller. .|Ball....|King................ H 
Warner..... UnitE.| 3 |Sp.B....|Springs...]Own..... Float. ..| 3.62 | 32x414 | 32x414 | Wire... .|34-Ell...|Jacox....... Stewart... .|Plain3. .|Plain...|Roller..|Roller..|Kissel.............. 45 
Grant-Lees. .| Unit E. 3 |Sp.B....|Springs...|Stanpar..|Float...| 4.50 | 33x4 33x4 | Wood.. .|34-Ell...|Wohlrab.....]--......+-- Plain 4. .| Rower. .| Roller..|Roller..|Kline............ 6-55-J 
Warner... UnitE.} 3 |Sp.B.,..|Springs.../Own..... Float...| 4.66 | 32x4 | 32x4 |Wood...|S-E..... “Os. i: Sa [Ae Plain 4. ./B.&R. .| Ball... .|Ball....|Lexington............ Ss 
Detroit... UnitE.} 3 |Sp.B....|Springs...|Timken. .|Semi-F..} 4.66 | 32x4 | 32x4 |Wood...|S-E..... Gemmer... . .|Stewart....|Plain4. .|B.&P. .| Roller. | Roller. ./Liberty............ 10-C 
Own........]Amid..]| 4 |Sp.B....]R-R.,T-A.]Own..... Float...| 3.80 | 35x5 35x5 | Wood.. .}34-Ell...|Own........ Stewart... .|Plain 7. .|Ball....|Ball....|Roller..|Locomobile.......... 48 
Muncie.....|Unit E. 3 |Sp.B....|Springs...)Peru..:... Float... .| 4.50 | 32x314 | 32x34 |Wood...|S-E..... ee Stewart... .|Plain3. .|Ball....|Roller..| Roller..|Maibohm............. B 
Own .|Unit T. 3 |Sp.B....|}Rad-Rd../Own..... 34 Float.| 3.75 | 32x41 ; 32x414 | Wire. Trans...J}Own........ VanSicklen..| Plain 3../B.R.P..|B.&R. .|Roller..|Marmon............ 34 
Owe... Unit E. 3 |Bevel...|Springs...|Own..... 34 Float.|...... 30x34 | 30x314 |Wood...|S-E..... NN on Eos Plain 2. .| Roller. .| Roller..|Ball....|Maxwell............25 
Brown-Lipe..|Amid,.} 3  |Sp.B....|Springs.../Timken. .|Float...| 3.58 | 35x5 35x5 | Opt..... S-E..... T.W.Warner. |Stewart....|Plain 4. .|Roller..|Roller..| Roller..;McFarlan.......... 127 
Own........| Amid. . 4 |Sp.B..../Springs...|Own..... Float...| 3.22 | 32x414 | 32x414 |Opt.....]S-E..... Gemmer..... Stewart... .|Plain3..|Roller..|B.&R. .|Roller..|Mercer.............. 5 
Own -|Amid..| 4 |Sp.B....|Springs...|Stanpar..}........ 4.41 | 382x414 | 32x414 | Wire... .|S-E..... Gemmer.....|Stewart....|Plain....|Ball....] Roller. .| Roller..|Meteor............... 
Brown-Lipe..|UnitE.| 3  |Sp.B....|Springs...|Timken. .|34 Float.| 4.63 | 32x4 32x4 |Wood...|S-E..... a eee, Ree eee Plain 3. .|Ball... .| Roller. .| Ro!ler. .| Metz = 
Own......../Amid..] 3 |Sp.B..../Springs.../Own..... Float...} 4.41 | 33x4 33x4  |Wood...|Cant ae Stewart... .|Plain3..|B.&R..|B.&R. .|Roller..|Mitchell........... F-40 
Brown-Lipe..|Unit E.]....... Sp.B....|Springs.. .|Salisbury.|Semi-F..| 4.75 | 32x4 | 32x4  |Opt..... $-E..... ae stewart... .|Plain3../B.R.P..|B.&R. .| Roller..|Moline-Knight........ R 
Brown-Lipe {Unit E. 3 {Sp.B....|/Springs.. .| Timken. .|Semi-F..} 4.90 | 32x414 | 32x414 |Opt..... $3... ae Stewart... .|Plain3..|B.&R. .| Roller. .| Roller..|Moline-Knight........ J 
Muncie Unit E. 3 |Sp.B Tor-A....|Own..... 34 Float.| 4.50 | 32x31 | 32x34 |Wood.. .|Cant of ae Stewart... .|Plain 2. .|Ball....|Roller..| Roller..| Monroe............. o» 
Brown-Lipe .| Unit E 3 |Sp.B... .|Springs.. .| Timken. .|Semi-F..| 4.75 | 32x4 32x4  |Opt.....|S-E..... Warner...... VanSicklen..|Plain 4. .|Ball... .|Roller..|Roller..|Moon.......... Victory 
Brown-Lipe..| Unit E 3 |Sp.B....|Springs.. .| Timken. .|34 Float.| 4.45 | 33x5 33x5  |Opt..... S-E.....|Warner. ....| VanSicklen..| Plain 4. .|Ball... .|Roller..|Roller..|Moon............. 
Own........|Unit E 3 |Sp.B....|Springs.. .|Own..... Semi-F..| 4.50 | 33x4 34x414 |Wood...|S-E..... Gemmer.... .|Stewart....|Plain 3. .|Roller..|Roller..|Roller..|Nash .. ..681-2-4-5-6-7 
} 
Brown-Lipe..|UnitE.| 3  |Sp.B....|Springs...|Columbia.|Float...| 4.08 | 32x414 | 32x414 |Wood...|S-E..... Warner...... Stewart... .|Plain3../B.@R. .|Roller..| Roller..|National ......... Sextet 
arene |UnitA.| 3 |Sp.B....|Tor-A....]Own..... Float...| 4.25 | 32x4 | 32x4 " |Wood...|Trans...|Own........ Stewart... .|Plain2..|B.&R..|B.&R. .|Ball....|Nelson.............. D 
Detroit.....|UnitE.} 3  |Sp.B....|Springs.. .|Timken. .|34 Float.]...... 32x414 | 32x414 | Wire SB... LOVING: «0... [sesinseseees Plain 4. .| Ball... .|Roller..| Roller..|Noma.............. 1-B 
Muncie.... |UnitE.} 3  |Bevel.. |Springs...|West-M..|Float...| 4.50 | 32x4 32x4 | Opt. ae Lavine. .... Stewart... .|Plain3..|B.&P. .|B.&R. .|Ball....|Oakland........... 34-C 
Northway. ..| Unit E 3 |Sp.B....|Springs.. .|West-M..|Float...] 4.58 | 32x4 32x4 |Wood...|S-E..... Tacox....... Stewart Plain 3. ./B.&R..|B.&R. .|Roller. |Oldsmobile........ 37-A 
farner.....|Unit E 3 |Sp.B Springs.. .|West-M..|Float.. | 4.91 | 33x414 | 33x414 | Wood.. .| Plat ee eee Stewart in 2..|Ball....]B.&R.|Ball... |Oldsmobile........ 4S-B 
Own .|Unit E 3  |Sp.B Springs.. .|Own..... 34 Float.| 4.50 | 30x34 | 30x34 | Wood.. .|Cant....JOwn........]-----e+0ee- Plain 3. .|Ball... .|Ball....|Roller..|Overland............. 4 
Own... Amid 3 |Sp.B....|Springs.. .|Own..... Semi-F..} 4.36 | 35x5 35x5 | Wood...|S-E..... Own........ Waltham.. .|Plain3..|Ball....|Ball... .| Roller. te ae Selena nese aie 335 
Ne ee eS Ce et eee See ee ere ert Ae Ae! Pe 2 Seen ee eee Lt ek ek co ee en Se QCKArG.. 1... eee eee 
Own........]UnitE.| 3  {Sp.B....|Springs.. .|Salisbury.|34 Float.| 4.50 | 32x4 32x4 |Wood...|S-E..... Jacox....... Stewart... .|Plain3. .|B.R.P../B.&R. .|Roller. |Paige............. 6-42 
Own........}UnitE.} 3 |Sp.B....|Tor-A....|Salisbury.|34 Float. 4.33 | 33x414 | 33x414 |Wood...|Cant....|Jacox....... Stewart... .|Plain3..|B.R.P..| Roller... | Roller. .| Paige . 6-55 
Durston... .|Unit E 3 |Sp.B Springs.. .|Stanpar. .|Semi-F..| 4.50 | 33x4 33x4 |Wood...|S-E..... ee Stewart... .|Plain3. .|Ball....|Roller. | Roller..|Paterson........... 6-47 
Brown-Lipe..|UnitE.| 3  |Sp.B....|Springs...|Timken. .|Semi-F..| 4.54 | 34x414 | 34x414 |Wood...|Plat. Gemmer.....]----..----- Plain3../B.&R..}.......|Roller..|Peerless............ 56 
Grant-Lees..|UnitE.} 3  |Sp.B....|/Springs.. .|Spacke. . .|34 Float.| 4.45 | 32x4 32x4 | Wood...|S-E..... Warner.....|Stewart....|Plain4. ./ Roller. .| Roller. .|Roller..|Piedmont.......... €-40 
Grant-Lees. .| Unit E 3 |Sp.B....|Springs...|Peru..... Float. ..| 4.45 | 32x34 | 32x314 | Wood...|S-E.....|Ditweiller. . .|Stewart.... Plain3..|B.&R..|B.&R. | Roller..|Piedmont........ nas 
Own........;Amid..} 4 |Sp.B..../Springs.../Own..... Semi-F..} 3.78 | 34x414 | 34x414 |Wood...|34-Ell...|Own........ Waltham.. .|Plain 7. .|Ball....|B.&R Roller... Pierce-Arrow........ 31 
Rad-Rd—Radius Rods T—T-Head Unit-E—tUnit with Engine Hersh-Sp—Herschell-Spillman 


S-E—Soemi-Elliptic 


Semi-F—Semi-Floating 
Sp.B—Spiral Bevel 
Splash-Pr—splash Pressure 


Spur—Spur Gears 


Ther—Thermo-Syphon 


Tor-A—Torsion Arm 


Tor-T—Torsion Tube 


Trans—Transverse 


Unit-A—Unit with Axle 


Unit-T—Unit with Torque Tube 





EQUIPMENT 


At Kent—Atwater Kent 
G. & D.—Gray & Davis 





Johns-Man—Johns-Manville 
Leece-N—L-ece-Neville 
Teet-Hart—Teetor-Hartley 
Ward-L—Ward Leonard 
West-M—Weston-Mott 
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5 g ELECTRIC 
z Ez ry LUBRICATION CARBURETION IGNITION SYSTEM CLUTCH 
a -— 
3 oS Bore 8 & Cam- | Water = 
MAKE AND MODEL | 3 | and a Make of 5 | shaft | Circu- 
= » | Stroke| Q Engine = | Drive | lation © 
eis 5 = Type of | Make of Fuel Sys- Con- | Generator | & 
E s i) System | Pump Carbu- Feed tem Make trol Make s Make Type 
z a reter 
Pierce-Arrow........ 51/142 6 |4%x5'4|524.8 |Own....... T.. .| Helical.| Pump. . |Pressure..|Gear.....]Own...... Pressure...|Dual-D..| Delco. ....}H. & A.|Westinghouse] 6 |Own........ Cone 
i 
ASS Ee 6-45) 120 6 |3%x5 |230.1 |Teet.-Hart..|L...|Helical.|Pump..|Splash-Pr.|Gear.... . Tillotson. .| Vacuum...{Single...|Delco..... Hand..|Delco....... 6 {Borg & Beck | Plate 
i wa 5% veracek otek 45) 142 4 |43¢x634|448.7 |Own....... I...|Worm..|Pump.. |Splash-Pr.| Piston... .|Zenith. . ..|Pressure...}Double..|Berling....|Hand..|Westinghouse} 12 |Hele-Shaw.. .| Plate. 
ee 6-D} 12634] 6 |33¢x514/295.3 |Own....... I...|Helical.|Pump.. |Splash-Pr.|Gear.....|Johnson...|Vacuum...|Single...|Delco..... Atmte..|Delco....... 6 |Borg & Beck . | Plate. 
Mi ckevetsasccass T-6) 120 6 |3%x5 |239.4 |Own....... F.. .|Helical.| Pump. . |Cire-Spl. .| Eccentric.| Rayfield. ..| Vacuum. ..| Dual... .|Northeast..| Hand..|Northeast....| 6 |Own........ Plate. 
PR caicansiqoste C}131 2... XY Ree oer Chain. .|Pump.. |Splash-Pr.|Gear..... Stromberg.| Vacuum. ..|Single...|Bosch..... Hand..|Westinghouse| 6 | Brown-Lipe. .} Disk. 
Ro acsncnaions 6-54/ 128 6 |3'4x5'4|303.1 |Continental.|I...|Helical.}|Pump.. |Splash-Pr.j Piston... .|Stromberg.| Vacuum... |Single...|Bosch..... Hand. .|Bijur........ 6 |Borg & Beck.}...... 
Scripps-Booth......... Bi115 | 6 |2}2x434|177.0 |Northway..|I...|Helical.|Pump.. |Splash-Pr.|Gear..... Marvel....|Vacuum...|Single...|.......... Hand..|Remy.......| 6 |Northway...|Cone 
Ms cvasacercases L| 108 4 |3%x4!4/ 138.1 |LeRoi...... ee) Seer Schebler...|Vacuum...|Single...].......... Hand..|{Allis-Chal...| 6 |Borg & Beck. | Plate. 
re .20/138 | 12 |27¢x5 |389.5 |Weidely....|I...|Helical.}Pump.. |Pressure..}Gear..... Stromberg.|Vacuum...|Single...}Philbrin...|Hand..|Westinghouse} 6 |Covert..... Disk: 
i vnwisnadiess S-2¢| 90 2 1314x334 69.3 |Own....... F.. .| Helical.| Air. ... | Non-Circ.|Piston....|Carter....|Gravity...|Single...].......... Be Ee ree € 1Own........ Fric 
1127 8 |3!4x5 |331.8 |Own....... L.. .| Helical.| Pump. . | Pressure. .|Gear. .|Zenith,....|Vacuum...|Double..| At Kent...|Hand..|Westinghouse| 6 |Borg & Beck .| Plate. 
NOs. 6.44 acon. SKL4) 125 4 |334x554]248.5 |Own....... K...|Chain. .|Pump.. | Pressure. .|Gear.... . Schebler...| Vacuum. ..|Single...]At Kent...|Hand..|Westinghouse] 12 |Own........ Disk. 
Stephens............ 80| 122 6 |314x414/224.0 |Own....... I. ..|Helical.|Ther... |Pressure..|Gear..... Tillotson. .} Vacuum... |Single...|Auto-Lite..|Hand..|Auto-Lite....| 6 |Borg & Beck. | Plate. 
Studebaker......... EJ}112 6 |314x414/207.1 |Own....... L,..|Chain..]Pump.. |Splash-Pr.|Gear. .. . . Stromberg.|Vacuum.../Single...|Wagner...]....... Wagner.... 6 |Own........ Plate. 
Studebaker. ....... .EH/119 6 |314x5 |288.6 |Own....... L.. .| Helical. | Pump. . |Splash-Pr.|Gear... . .|Stromberg.| Vacuum...|Single...|Wagner...|Hand..|Wagner.....| 6 |Own........ Cone. 
Studebaker......... EG) 126 6 |3%%x5 |353.8 |Own....... L.. .|Helical.| Pump. . |Splash-Pr.|Gear... .. Ree Vacuum...|Single...]Wagner. ..}Hand..|Wagner..... © 1OWR 065.65. Cone 
Eee H} 130 4 |434x6 |360.8 |Own....... T.. .|Helical.| Pump. . |Pressure..|Gear.... . Stromberg.|Pressure...}........ Delco. .... Hand..}Remy....... 3 oe Cone 
MG kkdanevaied 445/118 4 |33¢x514/196.8 |Own....... [...|Chain..}Pump.. |Pressure..|Gear..... Stromberg.| Vacuum...|Single...|Simms. ...|Hand..|Bijur........ 6 |Borg & Beck .| Plate. 
i Meascdsnnsemesecn E}11714| 4 |3'%x5 !192.4 |Hersh-Sp...|....|Helical.|Ther...|Cire-Spl..|Gear.....)..........|-...ce0ee IR dclacesawkacer Hand. .|Dyneto...... 6 |Borg & Beck . | Plate. 
eer 34/112 6 |314x4'4/195.6 |Falls.......|f...|Helical.|Ther... |Sulash-Pr.| Piston... .|Rayfield...| Vacuum... |Single...|At Kent...|H.& A.|Westinghouse| 6 |Borg & Beck Plate. 
ees 48/115 6 |34x4!o|224.0 |Continental.|L.. .|Helical.|Pump.. |Pressure..|Gear..... Rayfield...| Vacuum. ..|Single...|At Kent...|H.& A.|Bijur........ 6 |Borg & Beck . | Plate. 
Westcott.......... C-38) 118 6 |3'4x414)|224.0 |Continental.|L.. .|Helical.| Pump. . |Splash-Pr.|Gear..... Rayfield...|Vacuum...|Single...|Delco..... H.& A.|Delco....... 6 |Borg & Beck . | Plate. 
Westeott.......... C-48) 125 6 |346x5%4/303.1 |Continental.|L.. .|Helical.|Pump.. |Splash-Pr.|Gear.... . Rayfield...|Vacuum...|Single...|Deleo..... H.& A.|Delceo....... 6 |Borg & Beck .| Plate. 
ee 25) 132 6 {33 {x514|347.9 en L...|Chain..|Pump.. pene Gear ; Stromberg. | Vacuum... wiagis. .. Beach .-|Hand. . |Bijur. 6 \Own........: Disk. 
| | | 
ABBREVIATIONS B & R—Ball and Roller K—1 Valve in Head, 1 in Side K—Knight Type 
2-pt—Two Point BR & P—Ball, Roller and Plain Float—Floating L—L-Head 
bo ae or si Cant—Cantilever Frie—Friction Mag—Magnetic 
Ainbanniien Cire-Spl—Circulating Splash Gear—Gear Pump Non-Cir—Non-Circulating Splash 
Atmtec—<Automatic Dual-D—Dual Double H & A—Hand and Automatic Opt—Optional 
B & P—Ball and Plain Ell—Elliptie I—I-Head Plat—Platform 
Specifications of British Tractors 
2 - a e 8 2 
eo : Sp ; = a S 
Price | @& |Plowing ' 55 | Bore | © j < Tyne of é 2 
Name Type ($4 to SE Speed Engine =.8| and pa Engine | .° Lubrication Oil Ignition 9 Make of Fuel = Fuel 
£1) ee |(m.p.h.)) Make E> Stroke z Type wel System Pump — Carbureter & Feed 
2 zi (in) | & ° = a 
= Zz ws? 5 = 
es} 
2520 3 2 | ae 4 4x5 1050 |Vertical..|...... i, Te Gear....|Mag...... No....|Sthenos........ Gasolene .. No.... Gravity.. 
ied .--| 1200 3 214 |Own 4 | 334x5 | 1200 |Vertical..|......|Pressure........... Gear....1Mag...... No....|Zenith......... Kerosene. .|No... . |Gravity.. 
COE ee Chn.Trk.| 2200 4 1.8 |Dorman... 4 |43¢x5!4} 1000 |Vertical..| 1008 |Pressure........... Gear....|Mag...... No....|/Capac......... Kerosene. .|No.... Gravity. 
Blackstone....... Chn. Tk.| 2000 3 Se 3 | 5x64¢ | 750 |Vertical..|...... SE RSE L. T. Mag. |No...../Own.......... Kerosene. .|No ... Pressure. 
Crawley (a)...... Wheel....} 2000 3 234 arr 4 |41 6x54] 1000 Vertical..|......|Cire. and splash... ..|Plunger .|Mag...... No....|Rayfield....... Gasolene ..|No.... Gravity. 
Glasgow (b)...... Wheel...} 1800 3 2 Continental.| 4 |4'%x5!4} 1100 |Vertical..| 600 |Circ.and splash ...|Plunger .|Mag...... No....|Zephyr........ Gasolene ..|No.... Gravity s 
“PR Wheel...| 1800 3 243 |Galloway...| 4 |4'4x5!o| 1000 |Vertical..| 900 |Press. and splash .. .|Plunger .|Mag...... Yes...}|Holley......... Kerosene. .|No.... Geary 
Martin (c)....... Chn.Trk.| 1600 3 24 |Galloway...| 4 |4!4x5'<| 1000 |Vertical..| 900 |Press. and splash .. . |Plunger .|Mag...... Yes...|Holley......... Kerosene. . |No.... Gravi y 
Omnitractor...... Wheel...| 2600 4 2% iOwn....... 2 | 6x9 | 750 |Vertical..)...... MN sive csc netc ar....|/Mag...... No....|White&Poppe. .| Kerosene. . | Yes. .. | Pressure. 
TT 7a Drum. . 2200 3 214 |Own....... 4 | 43¢x5 | 800 |Vertical..|...... Press. and splash ...|Gear....|Mag...... aR RE yasolene ..|No.... Gravity. 
Saunderson (e)....|Wheel...| 2400 3 2 a 2 | 5'x8 | 750 |Vertical..| 1250 |Pressure........... Gear..../Mag...... a eee Kerosene. .|No.... Gravity. 
. “RSA Wheel...| 1600 3 234 |Own....... 4 |416x534| 900 ;Vertical..|...... Press. and splash... .;Gear....|Mag...... No....|Zenith........ Kerosene. .|No....|Gravity.. 













































































(a) Self-contained motor plow. 
(b) All wheel drive 


() Combi 


nation motor plow. 


)(d) Experimental model only Angle-iron cross members connect driving-whecls on land, making Jatticed drum 


e) Engine 


set transversely in frame. 
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' THE AUTOMOBILE 
e 2 ene e ™ 
eir Technical Specifications—Continued 
. es 
TRANSMISSION 2 RUNNING GEAR BEARINGS 
Q 
Crank- 
a § Make of Make of shaft . 
GEARSET 2 TIRES Steering Speed- Bear- MAKE AND MODEL 
Torque | Makeof| Rear 3 F Gear ometer ings 
——- Final | Taken Rear Axle faa Wheels | Rear and Gear | Rear | Front 
Drive By Axle Type 5 Springs No. Set Axle | Wheel 
Make Loca- | Speeds 3 Front Rear 
tion 
Own ...|Amid. . 4 |Sp.B....|Springs...|Own..... Semi....| 3.53 | 35x5 35x5 |Wood.../34-Ell...}Own........ Waltham. . .|Plain 7. .|Ball....|B.&R. .| Roller..|Pierce-Arrow........ 51 
Muncie..... Unit BE. 3 |Sp.B....|Springs. .|Spacke.. .|34 Float.| 4.90 | 32x4 32x4 |Opt..... Cant....|Ditweiler....|Stewart....|Plain3..|Ball....|/B.&R. .|Roller..|Pilot.............. 6-45 
Own........]Amid. 4  |Bevel...|Sprin s...}Own.....|Float...| 3.00 | 35x5 35x5 |Wood.../S-E.....j/Own........ Stewart....|Plain 3. .|Ball....|Ball....|Ball....|Porter.............. 45 
Own........]UnitE. 3 |Sp.B....|Springs...|Stanpar..|Semi-F..| 4.50 | 32x414 | 32x414 |Wood...|S-E..... es: Stewart... .|Plain3..|B.R.P..|Roller..|Roller..|Premier............ 6-D 
Own........ Amid. . 3 jSp.B....|Springs...|Own..... Semi-F..| 4.66 | 33x4 ee ee a eee eee rene Plain 4. .| Roller. .| Roller. .| Roller..|Reo................ T-6 
Brown-Lipe..| Unit E. 4 |Sp.B....|/Tor-A....|Stanpar..|Float...| 3.44 | 32x414 | 32x414 |Wire..../Ell..... | ee Plain 2. .| Roller. .} Roller. .| Roller..|Revere.............. Cc 
Grant-Lees. .] Unit E 3 |Sp.B... |Tor-A....|Stanpar. .|34 Float.|...... 32x4 32x4 -|Wire....|S-E.....|Jacox....... Stewart... .|Plain3. .|Ball....|Roller..|Roller..|Roamer........... 6-54 
Warner.....]UnitE 3 |Bevel...|Springs...|West-M..|Float...| 4.50 | 32x4 32x4 |Wood...|S-E.....|Jacox....... Stewart... Plain 3..|Plain.. .|B.&R. .| Ball... |Seripps-Booth......... B 
Borg & Beck.| Unit E 3 Bevel.. |Springs...|Peru.... |Float...| 4.50 | 30x3 30x3  |Opt..... Cant....|Ditweiler....}........... Plain... .|B.&F..|B.&R..|Roller..|Seneca .............. L 
' Covert......]Unit E. 3 |Sp.B....|Springs...|Timken. .|Float...| 3.77 | 33x5 33x5 | Wire... .|Cant....|Ross........ Stewart. ...|Plain3..|B.&P. .|Roller..|Roller..|Singer.............. 20 
Own........]Amid. . 2  |Bevel...|/Springs...|Own..... Live....| 5.09 | 28x3 2x8 | Wives... Gaal, .. TOW. 55 onc besdccsescs Ball2.../Ball....|Ball....|Ball....|Spacke............ S-20 
Grant-Lees, .|Unit E. 3 |Sp.B....|Springs...|Timken. .|Sem-F..| 4.45 | 34x414 | 34x414 |Wood...|S-E..... Gemmer.... .|Stewart....|Plain 3. .|Ball....|Roller..|Roller..|Standard.......... oe 
4 
Own........JUnitE.| 3  |Sp.B....]Springs...]Own.....]Semi-F, | 4.50 | 34x414 | 34x414 |Wood...|Cant....]Own........ VanSicklen..| Plain 3..|/B.&R..|B.&R. .|Roller..|Stearns.......... SKL4 
‘ ‘ a! = | 
Mechanics... | Unit E 3 |Sp.B....|Springs...|Stanpar..|Semi-F..| 4.75 | 33x414 | 33x414 |Wood...|S-E..... it: ae Stewart... .|Plain3..|B.&P..|Roller..|Roller..|Stephens.......... “80 
’ z y & y ° ° 2 
. Own........JAmid..] 3  |Sp.B....]Springs...]Own..... Semi-F..| 4.55 | 32x4 32x4 |Wood.../S-E.....J)Own........ VanSicklen..| Plain 4. .| Roller..|Roller..|Roller..|Studebaker......... ed 
Own......../Amid. 3 Sp.B..../Springs.. .|/Own..... Semi-F..| 4.33 | 32x4 32x4 Wood... = a VanSicklen..| Plain 4. .| Roller. .| Roller. .|Roller.. Studebaker. ........ EH 
Own oe oe 3 |Sp.B....|Springs...|Own..... Semi-F..} 3.70 |.33x41%4 | 338x414 |Wood...|S-E..... oo VanSicklen..| Plain 4. .| Roller..|Roller..| Roller..|Studebaker......... EG 
‘a ® . 4 
Own........]Unit A 3 |Sp.B....]/Tor-A..../Own..... Semi-F..} 3.50 | 32x44 | 32x414 |Wire....|S-E..... Gemmer.....|Stewart....|Plain3..|Ball....|B.&R. .| Roller. .|Stutz.............. = A) 
vad 
Bee Detroit...../UnitE 3 |Sp.B....|Springs.. .| American.|Semi-F..| 4.40 | 33x4 32x4 |{Wood.../S-E..... ot) ae Stewart....|Plain3..|Ball....|/B.&@R. .|Roller..|Templar........... "15 
= Muncie.....]..... ‘ S Pee eccckcon Salisbury.|34 Float.| 4.50 | 33x4 33x4 |Wood.../S-E..... NS : SE Stewart... Piain®..1....0. B.&R. .| Roller..|Tulsa............. ™E 
7 , . ee od 
= Durston.....|Unit E. 3 Sp.B....|Springs.. .| Columbia].34 Float.} 4.60 | 32x314 | 32x314 |Wood.../S-E.....|Gemmer.. .. .| VanSicklen..| Plain 3. .|Ball... .|Roller..|Roller..|Velie............. “34 
se Durston.....|Unit E 3 {Sp.B..../Springs.../Timken. .|?4 Float.| 4.66 | 32x4 32x4 |Wood.../34-Ell...|Gemmer.. ...|VanSicklen..| Plain... .|Ball....|Roller..|Roller..|Velie............... 48 
' rad 
~~ Warner Unit E 3 |Sp.B Springs.. .|Timken. .|Semi-F..| 5.09 | 33x4 33x4 |Wood...|S-E.....)/Gemmer.....}VanSicklen..| Plain 4. .|B.&R. .|Roller..|Roller..| Westcott.......... C-38 
= Brown-Lipe |Unit E 3 |Sp.B Springs.. .|Timken. .|Semi-F..| 4.45 | 32x414 | 32x414 |Wood...|S-E..... Gemmer.... .| VanSicklen. | Plain 3. .|B.&R. .| Roller. .| Roller..|Westcott.......... C-48 
k.- Own......../Unit E 3 Sp.B....|Springs.. |.........|Float...| 4.90 | 35x5 35x5 SN 5a Tt hastens [Stewart . ...}Plain 4. .|/B.&R. .|Roller..| Roller..| Winton. ............ 25 
— | | 
Rad-Rd—Radius Rods Spur—Spur Gears Unit-E—Unit with Engine Hersh-Sp—Herschell-Spillman 
S-E—Semi-Elliptic T—T-Head Unit-T—Unit with Torque Tube Johns-Man—Johns-Manyille 
Semi-F—Semi-Floating Ther—Thermo-Syphon Unit-A—Unit with Axle Leece-N—Leece-Neville 
. Sp.B—Spiral Bevel Tor-A—Yorsion Arm EQUIPMENT Teet-Hart—Teetor-Hartley 
Splash-Prs—Splash Pressure Tor-T—Torsion Tube At Kent—Atwater Kent Ward-L—Ward Leonard 
Trans—Transverse G. & D.—Gray & Davis West-M—Weston-Mott 
. 
(S| with Internal Combustion Engines 
S a2 2 ee 
& Bett Pury 3 = = = $ J 
| 3 é £/ 32]... 3 | ce] 8 > ale 
el ea Type of} @ & nS Diam. and Pas 5 = Engine | 
vad Air | 5 Clutch | $ Final 3 eo if width Axle sf ae | 3 Type of Frame. and 3 
Cleaner! ~ Diameter Speed 3 Drive 3 Bs driving Type = 5 P=) Steering Construction Gearset | = 
: & and Som r= 5 Fore wheels A Zz 3 5 3 
= Tr “p.m. 
| = Width 5 Z i=) 2 & 
ee | — and 
sity. : 
<a No..../Pump... 11144x6% 730 jiCone....| 3 [Chain......... 2 2 60x12 Stationary.|No...... 2 90 |Knuckle.......... Rolled channel....... Separate .| 6380 
vity.. Yea. |Thermo.. 24x6 360 |Cone....] 2 |Doublereduc...} 2 2 42x10 eee No...... 2 68 |Knuckle.......... Frameless........... Unit..... 2900 
ssure.  NO..../Pump...| 814x744 1000 |Cone....| 2 |Sprocket...... me ee SE Ss See eer 72 {Clutches on tracks. |Stamped steel channel.|Separate..| 6300 | 
wity.. ; No... [Pump...] 12x64 | ee S ieroeiet......1 & WCbeiti| TRB bon ccallicwcsswsbssoescn:s 52 |Clutches on tracks. |Rolled channei....... Unit..... 5600 | 
ity B No. |Pump...] 14x16 500 |Cone....| 2 |Spurgears..... 2 2 48x8 Stationary.|No...... ee ee Clutches on wheels.|Rolled channel....... Separate .| 4260 
yvity Yes..../Pump...] 9x5 1100 |Cone....|- 2 |Bevel......... 3 3 | 39x9F 39x12R |Live...... No diff..|None....| 75 |Knuckle.......... Frameless........... Unit... 3700 
uvity.- | Yes... |Pump... po a eee Cone.... 3 |Internalgears..} 2 2 51x10 Stationary.|No...... 2 86 |Knuckle.......... Rolled channel....... Separate..| 3200 
ggure. Ot Bees Renee Cone....| 1 |Spurgears..... ee eS ee Dee, Re eer eee Clutches on tracks. |Rolled channel....... Separate..| 4500 
avity. Yes..../Pump.... 15x64 750 |Cone....| 2 |Spurgears..... 2 2 60x15 Stationary.|Yes..... 2 96 |Knuckle.......... Rolled channel....... mt... 7300 
avity.» Et Rene Fea carats 1 |Spurgears..... 3 2 30x6 Stationary. |No diff... de. Aoectes Central pivot..... Rolled channel........|Separate..| 4480 | 
avity.- Yes. Thermo.|  12x7 750 |Cone....| 3 |Spurgears..... 2 2 48x10 DR <-545 OB... 2 90 |Knuckle.......... Rolled channel....... Separate..| 5600° 
0..../Pump... 8x6 900 |Plate....} 3 |Internalgears..| 2 2 40x10 Stationary.|No...... 2 66 {Knuckle.......... Rloled channel....... Separate..| 3700 
—— et 
, 














CCOMPANYING this article is a table of specifiea- 
A tions of fifty British car models exhibited at the 

recent Olympia Show. It is interesting to analyze 
this table to see in what respects British design differs 
from Continental and American design, also analyzed in 
this issue. 

There is in England today no standard tread, cars being 
built in all full inch-size treads from 45 to 58, with the 
sole exception of 53-in. It is true that more cars have a 
56-in. tread than any other size, but the proportion with 
this tread is only 23.6 per cent of the whole. That there 
is a very considerable proportion of narrow-gage vehicles 
being built in England is shown by the fact 11.7 per 
cent of the cars have a 46 in. tread, and the same per cent 
a 48 in. tread. 

In England, as in Continental Europe, there is a goodly 
proportion of cars with a piston displacement of less than 
100 cu. in. The average wheelbase of the 50 British 
cars is substantially the same as that of the French, viz., 
100.8 in. For larger sized cars, the British makers pro- 
vide an engine of greater piston displacement, as the 
average wheelbase of all cars with between 100 and 149.9 
cu. in. piston displacement is 120.6 in., and that of those 
over 200 cu. in. piston displacement, 128 in., all these 
figures relating to 4-cylinder models. The 6-cylinder cars 
with a piston displacement up to 300 cu. in. have an 
average wheelbase of 129.5 in., and those of over 300 cu. in. 
displacement, of 140.5 in., which figures also are slightly 
less than the corresponding ones for the French cars. 

The 6-cylinder engine was first put in production in 
Great Britain, and it is, therefore, not to be wondered 
at that it has attained a considerable popularity there, 
as shown by the fact that 25.5 per cent of the models 
listed carry that kind of engine. The 4-cylinder engine 
holds the lead with 66.7 per cent, and 4 per cent of all 
the cars are 2-cylinder models, the list being completed 
by one 5-cylinder and one 8-cylinder machine. 

As in Continental Europe, the T-head cylinder has 
passed away and not a single one of the 50 machines for 
which specifications are given is equipped with that type 
of cylinder. Roughly speaking, there are twice as many 
L-head cylinders in use as valve-in-head cylinders, while 
the sleeve-valve type forms a smaller percentage. 

Detachable cylinder heads are meeting with great favor 
among British designers, and are now represented in 
nearly the same proportion as integral cylinder heads. The 
British evidently also have taken up with avidity the 
aluminum piston, which seems to have passed its zenith 
in this country. Of the 50 British models listed, 36.8 per 
cent have aluminum pistons; 61.2 per cent cast iron pis- 
tons, and the remaining 2 per cent steel pistons. Pressure 
lubrication has overtaken the circulating splash svstem, 
substantially 55 per cent of the cars being equipped with 
the former and 45 per cent with the latter. 
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The vacuum fuel feed system is not nearly as prevalent 
in Great Britain as it is in Continental Europe at the 
present, only 28 per cent of the British cars having this 
system. Gravity feed is still being used on 58 per cent 
of the cars, which is probably due to the fact that cowl 
tanks are very popular in England, especially on the 
smaller cars. The remaining 34 per cent use pressure 
feed. Magneto ignition is still almost universal, 96.3 per 
cent of the cars depending upon the magneto alone, and 
another 5.9 per cent carry a magneto and in addition are 
fitted with a battery system. Only 7.8 per cent of the 
cars have battery ignition alone. 

British manufacturers have not gone in for the unit 
power plant as strongly as their Continental confréres, 
for only 20 per cent of the cars have the transmission in 
a unit with the engine. In 76 per cent the transmission 
still forms a separate unit, and is located amidships, while 
in the remaining 4 per cent the gear box forms a unit 
with the rear axle. Disk and cone clutches almost equally 
divide the field between them, the cone clutches remaining 
slightly in the lead. Four-speed gear sets are more prev- 
alent than three-speed, the former being on 58.8 per cent 
of the cars, against 41.2 per cent for the latter. No one 
uses a two-speed gear. 

As regards the location of the control levers, British 
practice must be looked at in the light of the fact that 
in England the rule of the road is the reverse from what 
it is in practically every other part of the world, British 
motorists and horse drivers always keeping to the left, 
instead of to the right. Consequently, British designers 
prefer the right-hand steering column, the same as we 
prefer the left-hand column. Center-mounted control 
levers are also coming into favor in England, but with 
the driver being seated on the right, he has to operate 
center-control levers with his left hand, which is a dis- 
advantage. Roughly, twice as many cars have the control 
levers mounted on the side, which means the right-hand 
side, as in the center. 

In respect to final drives, the situation in England is 
also somewhat peculiar, British manufacturers pioneered 
the worm drive and applied it both to passenger cars 
and trucks. At one time it looked as though the worm 
would secure a hold in the passenger car field also in 
Continental Europe and in the United States, but that 
was before the days of the spiral bevel gear. The chief 
advantage of the worm is its quiet operation. Just as 
quiet operation can be obtained with spiral bevel gears, 
and as the latter is, undoubtedly, more efficient and requires 
less careful mounting. it is difficult to see why any one 
should want to use the worm final drive for passenger 
ears. In Great Britain. however, the worm shares the 
field substantially equally with the spiral bevel and the 
straight bevel gear. Of course, the spiral bevel gear is 
new there and its manufacture calls for the installation 
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Cylinder Number Piston Material 


PE ihetivesscavnecenend ee MOORE: dae acucenenwernawes 61.2 
POGUE gdccceterecucanence Bet F 
os lll ab epienbeetdte 49 Aluminum... eee eee eee eee 36.8 
DY -ccvcccuvevasenes cas 1.9 Steel 22... cece ee ceeeeeeeeeee 2 
DEE bbvensstcckeeneiees 1.9 
Lubricating Systems 

Cylinder Type OS noses idncckccesccenes 54.9 
DE vershedncavveesian cues 62.7 Circulating splash .......... 45.1 
. eC eee 31.4 
Sleeve valve .....cccccccccee 5.9 Fuel Feed 

Cylinder Heads Gravity ee ee 48 
EEE LENO 52 WHOUE: ccvesecvcceccdsessees 28 
NE Oe SIIIG asc Seddon cccssces 24 


Ignition Control Location 


Magneto alone .....-.+-.++++ 86 3 gee beprteteeeeeeeeeeeeeeeees ss 
NS ee 7.8 Or nol "path ip Le 3 
Magneto and battery........ 5.9 UP 2 
Gearset Location Final Drive 
eS, | gic tc cceeeacesocees 76 ee ee ee eee 35.4 
WI GUND banckoccceccsceness 20 ee arr. 
i ces eee 4 BEVRIGRE BEVEL cs. ccccccsecss 31.3 
Clutch Types ~ Rear Springs 
BED sunsceeceenesesrernvaxere 49; Half elliptic ........ iaganen 43 
OE esueceverctyerersneeseees a ee ee 27.4 
Number of Speeds Three-quarter elliptic ....... a 
ee eee & Ovarter EE ccvtsesacasene 
Three speeds ........ceeeeeee ES TRE Sasewbecisecccdederes 1.9 
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Passenger Car Design 


of special machinery, while the machinery for cutting 
worms and wheels was at hand. 





may be a different story to tell. 


In rear springs the half elliptic and the cantilever types 
predominate, exactly as on the Continent, but the three- 


In another year there 
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quarter elliptic is not yet dead, as it is on the Continent, 


being still found on 15.7 per cent of the cars. The quar- 


ter elliptic also has a rather remarkable representation, 


12 per cent, while the full elliptic is a rarity, being repre- 
sented on but one model. 
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¢ Sele.la. be... 14. Leelee) eee f = - » $s 
So. | aw | = S| 8 Sy] es] Se lsh&el se| 38) a8 30 3 § os = ” Ss|—.| $8 = 
mace =| 32 | $2 | 32/25) 23| 22/49 [Sis] 22/22/22] $2 | = | = | 2/2) BEREEISL H 
~ | ew = Pl > sane © nw a. 2 = ref eo bas ° Pj 
BFE) EE [4 [oe aR | f° eaelez| ab 9e | S| a |b |] eb) 8 | a ae AR lay] M8 
RE cc wecesnenane 102 | 47 SO. eerie: Det. 92x 92} 1.00 74 Al... Ca ) a ee Grav...|Magneto....|Amid...|Disk..] 4 |Cent..|Bev. \4-Ellip; 
(eee 102 | 46 ae CRESS Pere 69x100) 1.45 91 |Al... 10 |H-S...|Zenith...|Grav...|Magneto....]Amid...|Disk..| 3 |Opt.../W.. 4.5-1|4-Ellip. 
| | PAS ere 102 | 46 S ttc Det. 65x100) 1.54 | 121 |Al... 12 |H-S.. .|Zenith Grav.. .| Magneto. ... Amid... Disk..| 3 |Cent../W.. 4.5-1)14-Ellip. 
SERS er te 110 | 49 a See. Det...| 68x103} 1.51 OL Koa...1 2 GRR: Ln 50s... Grav...|Magneto....|Amid....|Disk..] 4 |Cent..|Sp.B..|3.97-1|Canti... 
Angus-Sanderson. 120 | 52 & ..... Det...| 76x127| 1.66 | 140 |Al....| 12 |H-S...|Zenith Grav.. .|Magneto....|Unit-E..|Cone 3 |Cent..|Bev...| 4.2-1]/Canti... 
Arrol-Johnston. ......| 120 | 56 4 |I.....|Det...| 80x140} 1.74 | 171 |C-I. 13 |H-S.. .|Zenith Grav...|Magneto....|Amid...|Cone..| 4  |Side...|Sp.B Canti... 
Arrol-Johnston. ......| 120 | 56 ee Int. 80x120} 1.50 | 147 |C-I. 16 |H-S...|Zenith. ..|Grav...|Magneto. ...)Unit-E. . |Disk 4 |Side...|Sp.B billip .. 
See 129 | 56 4 |L.....|Det. 95x127| 1.33 | 219 |Al.. 20 |H-S...|Zenith...|Vac....|Magneto....|Unit-E..|Disk..] 4 |Cent..|Sp.B..]3.92-1]! Ve-bllip . 
eee 108 | 48 4 jL.....|Int. 69x100} 1.45 | 91 |C-I. 12 |H-S...|Zenith...|Grav...|Magneto....j}Amid...|Disk..| 3  |Side.../Bev...|4.25-1/34-Ellip. 
asd alee osetietions 102 | 49 4 |L..:..|Int 69x120) 1.74 | 113 |C-I. 12 -S...|Zenith. . .|Grav...|Magneto....|Amid...|Cone..| 3  |Side...|Sp.B..|4.08-1]}4-Ellip. 
Calthorpe.......... 99 | 45 Bess. Int 65x 9F| 1.46 76 |Al.. 10 |Cir...|Zenith.../Grav...|Magneto....|Amid...|D’sk..| 3  |Side.../Bev.. .|4.33-1]14-Ellip. 
NS Sy 135 | 54 a Ib....-[iet. 102x140| 1.37 | 278 |C-I 30 |H-S...|Smith....|Vac..../Magneto....JAmid.../Cone..} 4  |Side...|Bev. 4-1|34-Ellip. 
ES Sacuwenineses 126 | 54 & Pe ..3- Det. 80x140 i) eee 16 |Cir. ..|Smith Grav.. .|Battery.....]........ ae a ar ae Yo-Ellip. 
ee 128 | 56% 6 |SI....}Det. 90x130} 1.44 | 301 |C-I 30 |Cir...JOwn..... Pres. ..|Magneto....|Amid...|Cone..| 4 |Side../W.. E 34-Ellip, 
Se 140 | 56% 6 |Sl....|Det 90x130) 1.44 | 301 |C-I 30 |Cir...jOwn..... Pres...|Magneto..../Amid...|Cone..| 4  |Side.../W....|3.77-1|34-Ellip, 
ee 146 | 5614 6 |Sl....]/Det 110x130) 1.18 | 451 |C-I...) 45 |Cir.../Own..... Pres. ..|Magneto....|Amid...|Cone..| 4  |Side.../W.... 3.7-1 34-Ellip. 
OS See 105 | 51 2 eo Det 69x120| 1.74 | 113 |Al....} 12 |Cir... |Zenith...|Grav...|Magneto....|Amid...|Cone..| 3  |Side...|Sp. B.. \-Ellip. 
Enfield-Allday....... 105 | 46 2. Jet 63x 80) 1.27 2 eee Se eee Pres. ..|Magneto..../Unit-E..|Disk..} 3 |Cent../Sp.B.. Canti... 
eae 148 | 564] 6 |I..... Det...] 102x140) 1.37 | 417 JAl....] 25 |H-S...|Zenith...|Pres.../Mag. &Batt. .|Unit-E.. |Disk.. 3 ‘|Side.. .|Sp.B..|3.62-1|Canti... 
GE Nasicnac actus 130 | 56 S Tsien Det. 72x125) 1.73 | 248 |Al....] 20 JH-S...]......... Vac....|Magneto....|Amid.../Cone..| 4  |Side...|Sp.B.. \-Ellip. 
BRON... cosine cease 102 | 48 eo ee Int. 65x120| 1.84 | 97 |C-I...}| 10 |Cir...|Zenith...|Grav...|Magneto....JAmid...|Cone..| 3 |Cent..|W....| 4. 16-Ellip. 
SSS 106 | 55 @ Mis: Det...| 65x120] 1.84 | 97 |C-I...] 10 |Cir...|Smith..../Grav...|Magneto....|Unit-E..|Cone..| 4  |Side...|Bev.. .|4. \-Ellip. 
Nn i cnacesieue va 123 | 57 4 |L.....|Int...] 80x140] 1.74 | 171 JAl....] 15 |H-S...|Smith....]Vac....}Magneto....]Amid...|/Cone..| 4 |Side..|Bev.. .{4. \-Ellip. 
ee EOE CSE 93* | 46 e. Mees cs Int...] 67x 78] 1.16 67 |C-I...| 11 |Cir...|Zenith...|Grav...|Magneto....|Unit-E../Cone..| 3  |Cent../W \4-Ellip, 
Lanchester.......... 141* | 58 6 |I...../Int...] 102x127] 1.25 | 379 JAl....| 50 |H-S...|Smith....]....... Mag.&Batt. |Unit-E..|Disk.. 3 |Side.../W Canti... 
aD ARON 102 | 48 ie eee Det...|69.5x102| 1.45 | 94 |C-I. 12 |Cir...]Zenith...|Grav...|Magneto....|Unit-E..|Disk..] 3  |Cent..)Sp.B..|4.75-1|34-Ellip. 
WON ec ociccssues 137 | 56 6 IBiscs. Det...| 102x127] 1.25 | 379 JAl....| 50 |H-S...]Own..... Pres. ..|Mag.& Batt.|Amid...|Disk..| 4 |Cent../Sp.B 1\Canti... 
ERE a papers 96 | 50 4 |L.....|Int 69x100) 1.45 91 |C-I...| 12 |Cir...]S.U......|Grav...]/Magneto....|Amid...|Cone..} 3 |Side.../W 4.14-1]14-Ellip. 
Rolls-Royce......... 144 | 56 6 |L...../Int...] 114x121] 1.06 | 451 | .... | 50 |H-S...]Own..... Pres...|Mag.& Batt.|Amid...|Cone..} 4  |Side...|Bev.. .|3.25-1|Canti... 
is vaetehe 88 | 46 2 |L.....]Int...] 85x 8°} 1.03] 61 |C-I...] 8 |Cir...]......... Grav...|Magneto....|Unit-E..|Disk..] 3  |Cent... 4.84-1/Canti... 
Se ee 116 | 50 4 {L.....(Det. 75x130) 1.73 | 139 |C-I .| 12 |Cir...|......... Vac....|Magneto....|Amid.../Disk..} 3  |Side...|W 4. 62-1)|'4-Ellip. 
Ruston-Hornsby..... 107 | 56%] 4 (L..... Det. 80x130} 1.62 | 159 |C-I...| 16 |Cir...|Zenith...|Grav...|Magneto....|Unit-A..|Cone..| 3  |Cent..|Bev...|4.25-1]34-Ellip. 
a, eee 135 | 56 6 |I.....]Int...] 89x133] 1.50 | 284 |C-I...] 30 |H-S.. |Zenith...|Grav...|/Magneto....|Amid...|Disk..| 3 |Cent../Sp.B../3. 69-1 Canti... 
SS ee 92 | 48 4 |L.....|Int...] 62x110/ 1.77 | 81 |C-I...] 10 |Cir...|Zenith...]Vac....|Magneto....jAmid...|Disk..| 3  |Side...]W...:| 4.7-1]14-Ellip. 
a Se 124 | 57 4 |L.....|Int *80x150| 1.87 | 183 |C-I...] 16 |A-%...|Zenith...|Vac....]Magneto....|Amid...|Disk..] 4  |Side...|Bev.. .|3. 93- 1}34-Ellip. 
Straker-Squire....... 126 | 55 Oe Wiscas Int 80x120| 1.62 | 230 |Al....] 25 |H-S...]Ware....]Vac....]Magneto....|Amid...|Disk..] 4  |Side.../Sp.B.. Canti. . 
Sunbeam.......... 24. | 54 ‘= ae 80x150| 1.87 | 183 |C-I...] 16 |H-S.. |Claudel...|Vac..../Magneto....|Amid...|Cone..]| 4  |Side...|Sp.B..|3.59-1 1-Ellip. 
Sunbeam........... 137* | 54 6 |L.....|Int £0x150] 1.87 | 275 |C-I...] 24 |H-S...|5-U...... Vac....|Magneto....]Amid...|Cone..]| 4  |Side.../Sp.B..}3.59-1|!4-Ellip. 
_ ER ieee 108 | 48 4 iL Int 69x130} 1.88 | 118 |C-I...| 12 |H-S...|Zenith...|Grav...|Magneto....JAmid...|Cone..| 4  |Side.../Bev.. ./4.26-1]'s-El.ip. 
: Se 113 | 52 @ b....tiet 80x120| 1.50 | 147 |c-I...| 12 |H-S...JOwn..... Pres. ..|Magneto....|Amid...|/Cone..}| 4  |Side.../Bev.. 16-Ellip. 
. Sea: 133 | 56 4 |L.....{int 102x140] 1.37 | 278 |C-I...} 25 /H-S...JOwn..... Pres...|Magneto....|Amid.../Cone..} 4  |Side.../Bev.. 16-Ellip. 
WE acces cseces 139 | 56 S th... Int 80x130| 1.62 | 230 |C-I...| 36 |H-S...JOwn..... Pres. ..|Magneto....|Amid...jCone..} 4  |Side...|Bev.. 1o-Ellip. 
Vaushall............ 130 | 56 4 |L.....]Int...] 95x140] 1.47 | 241 |C-L...| 25  |HLS...[W. & P...[Pres. ..|Magneto....]Amid. ..|Disk..} 4  |Side.../Sp.B..| 3.6-1]14-Ellip. 
| rr. 114 54 4 th...-. Tint. 98x150| 1.53 | 275 |C-I...] 30 |H-S...|Zenith...|Pres...|/Magneto....jAmid...|Disk..}| 4 |Side.../Sp.B 3-1|!9-Ellip. 
Vulcan 108 | 48 4 |I.....|Det...] 69x120] 1.74 | 113 |C-I...| 12 |Cir...)Zenith.../Grav...|Magneto....|Amid...|Disk..} 4 |Cent../Bev 4-1|Canti.. 
Vulcan. . 123 | 56 4 |L.....|Det...} 80x130) 1.62 | 159 |C-I...] 16 |Cir...|Zenith...|Vac..../Magneto....jAmid...|Cone..}| 4  |Side...|Bev 4-1 \6-Ellip. 
Vulcan 128 | 56 4 |L.....{Int...] 90x130] 1.44 | 201 JAl....] 20 |Cir...|Zenith...|Vac....|Magneto....|Amid.../Cone..| 4 |Cent../W 4-1|19-Ellip. 
ee 99 | 46 4 {L.....}Bek.. 65x95| 1.46 76 IAl... 10 |Cir...|Zenith...|Grav...|Battery.....|Unit-A..|Disk..| 3 [Side.../W....| 5.4-1/!4-Ellip. 
i eS 118 | 52 4 |I.....]Det...] 80x130] 1.62} 159 JAl....| 15 |Cir...JOwn..... ac....|Battery..... Amid...|Disk..| 3  |Side...]W....| 4.7-1]'4-Ellip. 
Wolseley............ 138 | 54 6 {L.....{Int...| 80x130| 1.62 | 230 JAl....| 20 |Cir...|Own..... Vac....|Magneto....|Amid...|Disk..| 4  |Side.../W 4.1-1|Canti... 
ME Soret io hasaces 114 | 50 =) ee Det...| 69x130] 1.88 | 118 |St....} 12 |Cir...|Zenith.../Grav...|Magneto....j/Amid.../Cone..| 4 |Cent../W Canti... 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 21 
Abbreviations Column 6: Column 15: 





Column 1: 
*—Lagonda also 108 in.; *—Lan- 
chester also 150 in.; *—Sunbeam 
also 144 in. 

Column 4: 

L.—Valves at side; J.—Valves in 
head; Sl.—Sleeve valves. 

Column 5: 

Int.—Integral or fixed; Det.—De 
tachable. 





*—Also 90x150 m.m. 
Column 9: 

Al.—Aluminum ; 

St.—Steel. 
Column 11: 

Cir.—Circulating splash ; H-S.— 

Hollow shaft (drilled cr rankshaft). 
Column 13: 

Vac. — Vacuum ; 
Pres.—Pressure. 





C-I.—Cast Iron; 


Grav. — Gravity; 





Amid. — Amidships; Unit-E. — Unit 
with engine ;—Unit-A.—Unit with 
rear axle. 

Column 19: 
Bev.— Bevel ; 
W.—Worm. 

Solumn 21: 
\%-Ellip. — Semi-elliptic ; 
Cantilever. 


Sp.B.—Spiral bevel; 


Canti — 





126 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


January 15, 1920 


Trend and Specifications of 


show, published some months ago, 

made it apparent that most of the 
new trends in design in Continental Eu- 
rope are in the same direction in which 
automobile design has progressed in the 
United States during the more than four 
years of the World War. 

Unit power plants, electric starters, 
helical bevel gears and other features 
seen for the first time at a Salon last 
year are not new to American engineers, 
because they are features which either 
originated here or were first popularized 
here. .The same applies to practically all 
the other outstanding features of the new 
ears that were shown at the Salon. 

It was to be expected that during the 
long period of six years which elapsed 
since the last previous Paris automobile 
show was held, there had been a good 
deal of shifting in practice, from one 
known form of construction to another. 
Our French correspondent has prepared a 
table of specifications of all the Conti- 
nental cars exhibited at Paris, and we 
have analyzed this table to determine the 
prevalence of different practices and 
compared the results with similar data 
relating to previous Paris shows. The 
data is taken from 129 different car 
models. 

It is rather remarkable that no less 
than 22 cars have cylinder displacements 
of less than 100 cu. in. For the sake of 
comparison it may be mentioned that the 
Ford has a cylinder displacement of 177 
cu. in. The smallest displacement of all 
is 59 cu. in., which is a trifle less than 
that of a standard side car type motor- 
cycle engine. ; 

From this the piston displacements 
range up to 334 cu. in. in the four-cylin- 
der class and to 502 cu. in. in the six. 
Naturally, the cars with engines of small 
piston displacements are small cars of 
narrow tread and short wheelbase. The 
narrowest vehicle has a tread of only 39 
in., and vehicles of almost any tread can 
be had, from this minimum up to the 
maximum of 57 in. From the table it 
will be seen that, strictly speaking, there 
is no standard tread in Europe. About 
one-third of all the cars have a tread of 
56 in., and more than one-quarter of the 
whole, either 54 or 55 in. Another fa- 
vorite tread seems to be around 48 or 49 
in. More than 20 per cent of all the cars 
have a tread of less than 50 in., and 
are, therefore, distinctly narrow-tread 
vehicles. These same machines also have 
a short wheelbase. The average wheel- 
base of all four-cylinder cars with a pis- 
ton displacement of less than 100 cu. in. 
is 100.5 in.; the average wheelbase of 
all four-cylinder cars having a piston dis- 
placement of 100 to 149.9 cu. in. is 115.3 
in.; the average wheelbase of cars from 
150 to 199.9 cu. in. displacement is 123 
in. and the average wheelbase of all cars 
of over 200 cu. in. displacement, 130.7 in. 

Six-cylinder cars of a certain piston 
displacement naturally have a consider- 
ably longer wheelbase than four-cylinder 


O= review of the Paris automobile 
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SS Se Int.. 80x140 171 15 |Pump. 
2 > ‘Tee... 85x110 76 12 |Ther.. 
| ee Int. 90x125 193 17 |Pump.. 
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©. Masses Det. 88x127 188 15 |Ther.. 
S Pcs. Det. 90x130 201 15 |Ther.. 
4 |L.....|Int. 65x110 89 12 |Ther.. 
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sure lubrication will best be realized 
when it is stated that 12 years ago there 
were on the American market only 2 
cars employing this system. 

About one-half of all the 1920 models 
have vacuum feed of the fuel, and in this 
respect, therefore, Continental Europe is 
still some distance behind America, where 
this system originated. In 1913, at the 
last previous automobile Salon, fuel feed 
by the vacuum system was as yet un- 
known abroad. At that time 62 per cent 
of all the cars had gravity feed, and the 
remaining 38 per cent pressure feed. At 
the late Salon, the pressure feed repre- 
sentation had dropped to 26.5 per cent, 
and the gravity feed to 22.8 per cent. 
In addition to the Stewart vacuum feed 
system, which is being marketed in 
France under the trade name “Autovac,” 
there are one or two systems of native 
origin. 

Although starting and lighting outfits 
are furnished as regular equipment on 
the great majority of the cars, most of 
the manufacturers continue to fit a mag- 
neto for ignition, 91.2 per cent of all the 
chassis being magneto-equipped. Of 
these 4 per cent furnish dual ignition 
while the rest rely on the magneto alone. 

In regard to clutches, the change which 
we have been observing in this country 
for some years past is being duplicated 
in France, in that the cone clutch is 
gradually losing ground and the disk 
clutch is taking its place. Whereas in 
1910 cone clutches were used on 64 per 
cent of all the models, which percentage 
had dropped to 55 in 1913, this type of 
clutch is now found on only 42.5 per cent 
of the models. The disk clutch is almost 
up to the cone clutch in popularity, be- 
ing found on 41.7 per cent of the chassis. 
In addition there are plate clutches on 
15.1 per cent, and one car still employs 
a band clutch. It is sometimes rather 
difficult to distinguish between a plate 
clutch and a disk clutch, but the former 
type comprises all those having only a 
single driven disk clamped between two 
driving disks. Consequently there are 
two surfaces at which slipping occurs 
when the clutch is engaged or disen- 
gaged. 

It may occasion some surprise to learn 
how tight a hold the four-speed gear still 
has on Continental manufacturers. No 
less than 81.2 per cent of all of the cars 
carry a four-speed gearset. This may 
partly be accounted for by the fact that 
French manufacturers have been con- 
stantly reducing the piston displacement 
of their engines, and with a rather small 
engine, a four-speed gear, of course, has 
the advantage over a three-speed, in that 
it allows of operating the engine more 
nearly at its most economical speed. 
Practically all of the remaining cars 
have a three-speed gear, only two being 
equipped with a two-speed transmission, 
and one having a friction drive. 

There has also been a very notable 
change in regard to final drives since the 
last show previous to the war. At that 
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Abbreviations 


Column 1: 


Fr. — French; It. — Ita- 
lian; Bel.—Belgian; Du. 
—Dutch; Sp. — Spanish; 


Sw.—Swiss. 


Column 5: 


L.—Valves at side; I.— 
Valves in head; Sl— 
Sleeve valves; *A.S.S.— 
has 2-stroke engine; 
*Itala—has rotary valves; 


*Motobloc—has_ super-im- 
posed valves. 

Column 6: 
Int — Integral or fixed; 


Det.—Detachable. 
Column 10: 

Ther.—Thermo-siphon, 
Column 11: 

Cir.—Circulating splash; 


Pres.—Pressure: *—Dry 
sump; Spl.—Splash. 
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Column 19— g 
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tachable). 110 
Column 21: 
%4-Ellip. — Semi-elliptic ; 
Canti, — Cantilever. 105 
Column 22: — 1 
Tr.—Transmission; R.— | 
x eee een ees 


125 150 175 200 _ 2 = a 
CUBIC INCHES PISTON DISPLACEMENT-FOUR-CY LINDER ENGINES 


gear drive. 
drive is foun 


bevel gears. 
see another great accre 
of those using the spiral bevel gear, as 
its advantages cannot fail to impress the 
manufacturers. 


ing furnished as 
on 5 per cent o 


per cent. 
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time, in 1913, the spiral bevel gear was 
an unknown quantity in France. 
than 90 per cent of the cars at that time 
had a straight bevel gear final drive, 
there were a few still left with chain 
drives, and the rest had a herringbone 
Now the spiral bevel gear 
d on 42.2 per cent of all the 
cars, while 56.3 per cent use straight 
Another year, no doubt, will 


More 


tion to the ranks 


There has been a great change in the 


situation with regard to wheels, from the 
time of the last pre-war show. 
wooden wheel has practically disappeared 
as a factor in the passenger car field, be- 
standard equipment only 
f all 1920 models. The 
wire wheel, which previous to the war 
was the chief competitor of the wood 
wheel, now has a representation of 16 
The disk wheel, a product of 
the war, is already represented on 41.2 


The 


per cent of all the chassis. In addition 
to disk wheels, there is used to a consid- 
erable extent in Europe a type of wheel 
made of steel tubing or sheet steel, 
which has substantially the same out- 
ward appearance as the wood wheel, and 
this type, referred to as steel wheels, is 
furnished as standard equipment on 23.5 


per cent of the chassis. 


A good many 


foreign manufacturers offer their custom- 
ers an option with regard to wheels. 

Two types of rear springs practically 
monopolize the field, the half elliptic and 


the cantilever. 


Of these, the former is 


found on 65.1 per cent of the chassis, 


the latter on 23.7 per cent. 


The three- 


quarter elliptic, once so popular, has 
practically passed out of use. 





Continental Practice—in Percentages 


Cylinder Number 
Four-cylinder... 74.6 
Six-cylinder.... 16.7 
Eight-cylinder.. 5.7 
Two-cylinder.... 1.5 
Twelve-cylinder. 1.5 


Cylinder Types 

augue wie tee 76.3 
ee eee 16.8 
Sleeve valve .. 6.9 


Cylinder Heads 


Integral .....--- 77.8 
Detachable 2.2 


Water Cooling 


Pump .....-+--- 62.7 
Thermo-siphon ...37.3 


Lubrication 
Pressure feed. ...8 
Circulating 

splash 
Plain splash..... 


Fuel Feed 
Vacuum 
Pressure 
Gravity 

Ignition 
Magneto alone.. .87.2 
Battery alone... 8.8 

4 


Magneto and 
battery «.--+-+-> 


Clutches 
OND: .50'c woe - 42.5 
WRG: was eeesn eae 41.7 
ig eee 15.1 
WOME caciacceves 0.7 

Gearsets 

Four-speed ..... 81.2 
Three-speed ....16.7 
Two-speed ...... 1.4 
Friction sia Bae 

Final Drive 
Straight bevel. ..56.3 
Spiral bevel..... 42.2 
WET ceccvvccess 1.5 

Road Wheels 
Steel disk........ 4 


1.2 

Steel spoked... ta 
4 
5 


Rear Springs 


Half elliptic ....65.1 
Cantilever ......22.7 
Quarter elliptic.. 4.5 
Platform .....-- 3.7 
Three-quarter ell 1.5 
Transverse ..--- 1.5 


Brake Location 
Transmission and 

rear 8.1 
Rear only 5.2 
Front, rear and 

CFAN< . 0.20 ee 
Front and rear.. 2.2 
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1907 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 Total by 
Countries 
Europe: J 
8 92 25 36 100 134 SS i ees: eee, man! Mummpetes & 647 
Austria-Hungary........... $16,611} $36,978] $26,178 $27, a1 $78 ,748 $91, isl $190 .199 Se) Se Ra ees $473 ,934 
Scaseah  aeaales g 13 18 1 eae TREN 7 
Azores & Madeira Islands....} ......| we. eee $2,006 $1, 20h $7 ,866 $10, 549 $10,771 $10 ,119 $2,272 | ES Eee $45 548 
35 14 bi 122 94 24 a (Scam Ni aueeen | awake 1,007 
WR ccraceszinceiess $58,859] $46,340| $147,375 $241, 269 $140 ,585 $85, 679 $139, a“ OT es) Sai Si pearly $322,168] $1,234 407 
RSX) Mapas 9 17 desis CES eoneur ne tet 9 
Rn Sob SG Wan N vetacahd ondkdeuds $1,890 $6 ,530 $19 ,716 $11 Asi TS ae nee ee) ees eee $61,272 
40 46 52 263 806| -« iF 83 904 
ES $30 464] $29,967} $46,024 $40 ,021 $41,976 $77, 1 $176 947 $156,296] $548,971] $932,768 $4,100 $2, 118° ‘9 $4 212 a 
ee Sg Bots Biles se 5 10 RIE iiger: TSE: ce 2 
| ee ae’ mene! mi) Mme ee $12 ,049 $26 ,203 $53, st $83 835 Ce Rene Teer 97; 380 $193 ,098 
246 310 574 1,4 451 2,0 1,8 1,169 866 9,818 
DRS cscan ccna kicstess ..| $489,047] $643, in $771,869] $473,122} $469,721] $615, ot $919 | 90 $252,909] $1,428,325] $836 ,557| $1,518,858] $1,629,332] $10,716, 6.983 
66 00 99 288 Fe - nw 6 6a Bees: es" seer ‘ 
Germany.............. $141 ,37 1 $136, 066 $265,218] $209,663] $226,227] $764, 389 $1 040" 187 Re ROR: SR Ge: ‘3 $2, 973" 278 
° Beaheres 2 1 ‘ Se ees 2 
i tistinatekiccwecd 3. 500 S. ~ waans $9 ,530 $1 ,673 $6, 76 $33 , 030 $6 ,077 $16 ,165 oe ere j aah $105, A 
TY: RR Mee 14 25 36 1 25 
ME iicieceeiseckdige Tuctbidl “anhesie .ceees $3 ,871 $9,355 $4 080 $28, 256 $28 431] $118,398 $79 ,913 $6 00 $181 804 $360, 688 
Iceland and Faroe Islands ase pe ents PAE pent $1,016 2.488 $2, 128 sitetey $5,134, $11,396] $181,804 $65 374 
93 62 1 211 331 ‘ 1 129 25 2,177 
| RS ERO 249 192] $240,516} $333,193] $188,405} $193,037] $280,961] $241, itn $70, a $217,240) $126,432 $78 ,228 $40,000} $2,502 679 
LSM. ni wane Silat 1 plan ve execs Tey A, ee 2 
ek ee ee ee Mae eae $500 PEPER $422 AS Sete ees Rees Bee ee — 
° 19 21 1 141 96 i cnbiean 404 1,891 
Netherlands............... $49,146] $53,965} $76,957 $50 ,796 $78 , st $94,163] $117, — $131,801} $399,017) $612,495] ...... $678, 801 $2, am. 424 
11 1 1 732 92 
Ee ee $330 $8,079} $20,669 $13 ,808 $66, 807 $66,689] $118, 338 $89,357] $592,560] $944,002] $115, si0 $827, 654 $2,869, me 
Pees y 23 15 14 204 
I iicctisncnsCevesdbe aes: $3,041] $11,429 $23 ,966 $14 ,752 $58 ,931 $65, 56 $18,255} $198,975] $271,421] $270 987 $120, 045 $1,058, 5 
RE Ase: a eh pa: 31 38 aeaiuey 2 auees ONG ‘ 
MIR occ cadets. “Giant > aeeiGGe) “acces $31,806 $22 ,543 $30 ,337 $17, 018 edie Ast: $3, 00 tes: $93, 136 $202,711 
= 14 261 580 926 907 1 ,268 6 5 695 
Russia in Europe.......... $27,638] $78,409} $107,310] $139,487) $254,047) $484,913] $898 - $1 527 ,768 $3 ,142, 616 $943 ,003| $1,136,400 $6,605} $8,783 897 
Lead  yoeoeee “decks 1 4 ced sees en 5 
Serbia, Montenegro & Albania} ......) ......] 9 ...ee. $652 $2 ,520 $1,160 $2 ,843 $2 950 $4, 200 PI: Gee eer $14 ,325 
; 10 9 1 63 174 186 83 "1 1,125 1 ,205 1,146 4 453 
I ccsansisceisccars $10 ,640 $9,061] $18,330 $54,599} $116, 202 $127 ,621 $64, 758 $59 ,555 so00 307 $1,195 ,887] $1,346,826] $1,161 268 $4 ,468 ,069 
53 18 68 137 238 90 96 2 204 
ee eer ees $63,051] $44,585} $55,118 $62,005} $127, 7 $235,918] $253, ss $108 652 $180, 869 $360 ,554 $111 377 $477 | i $2,090 aa 
a  aeiepen 8 9 
DING, csiscnrcccssceee $7. $5,708)... $5,104 $7, a1 $24 ,965 $56, 838 $1,244 $4 499 $9 ,248 $1,533 $30 , a $148, 780 
Te csecsch “wendes 11 1 Gee Ps ee, ee a 5 
Turkey in Europe.......... | GRR ap eee ae $8 ,929 $13, si $9 ,814 | ee ee eee ar $36 ,328 $92 ,816- 
590 1,258 2 229 3,783 6 992 8, 9 810 1 ,268 742 743 41 ,389 
PN cxasassancccsens |1$1 673 ;914|$2 ,391 ,984] $2,233 734] $4, 403 ‘361 $2 ,893 1785 $5 ,615 487] $6 849 145] $6,933 806) $1,444 346] $1,712,672) $935,969) $37,088 ,203 
t 739 4 3 12 13 22 25 1 158 150 1 wen O37 
PE abecosccaseseses ||$1,414 056 $€ 240} $18,109 $22 ,638 $28 ,901 $3,104 $46 ,948 $82,708} $124,138 $2,991; $217,000 $1, 634 om, al . 
. pies: gabe: 1 14 34 6 2 1 SRS RTE j 
ee ee } | eeewon $5 ,500 $16 ,850 $22 ,186 $5 ,538 $1,593) $157,091 EE scene a aeeee -$102 059} $3 ,401 ,403 
North America: , 
Pe tmnieecrisssceee dtetese “Acer “Sbeecee all <cccele’ -masQeh “es «- ote dR eS i eee |. “Gee $1,800 
a Bere 1 sitet 1 4 1 matte 12 8 21 51 
British Honduras........... | ER $2 ,500 ss $1 ,800 $3 ,929 OO lkcaewa’s $5, be $6 ,858 $14 ,377 $39 808 
611 1 ,230 3,102 4,687 6,288 6,723 4877 4,127 14.421 12 985 613] 75 O84 
ieee $969 ,385|$1 ,457 ,129|$3 ,340 326] $5,047 ,927| $7,560 ,655| $8,229 324) $5,445 052] $3 ,723 ,125] $6, 555 334 $11 ,143 ,740]$10 ,189 ,865] $5,758 ,609} $70 ,120 ,975 
Central American States: 
a! ae 5 2 12 13 13 9 60 _ 199 9 381 
Comte Ri ....ccccccccceeesf — cvoce $3 115 $1 ,823 $12 ,698 $12 ,603 $14 ,955 $17 877 $3 ,897 $28 ,325 $23 ,125 $85 = ater $210 ,940 
4 11 16 1 10 i 10 3 34 
Re ae are $2,743] $11,597} $22,094 $34 054 $38 ,109 $14 ,892 $36 ,763 $12 ,012 $23 ,552 $36 ,174 $46 ae $39 776 $329 os 
kaatiineg 2 pathos EON “ 
HORDES... cccccccecsscees| ceece , RS) ne $7 ,114 $8 ,100 $3 ,286 $20 ,422 $22 ,652 $24 ,564 $12, 202 $13 = = 
— “pevaeckt @eades8 o§<#cese8 j<Gesenek suse  avenech esate .sssseen . sane D. 
Ris tdcccvenerccincs PES EN GCs MSS Ee ORES: Re | me) lest: $32, a5) $56 ,198 $90 279 
2 21 20 39 58 110 228 356 68 1 ,053 
NR iittice de inaes $1,170 $850 $27 ,415 $14,271 $43 ,432 $51 006 $85 990] $170,964 $216,711 $93 , sa $58 590 $782 a 
visio, 6 1 1 68 5 4 5 
Salvador..........20222000-|  eeeees $1,410 $22 ,199 $10,658] $13,212 $13 ,323 $8,888] $54,598} $62,314) $68,297 $98,690] $360,854 
ID si sicis'edds senccee peers penieiele Zo 3 Sainsen nealing sikehe ee the coe rey i Pe “s 
: 465 200 245 $50 273 235 155 383 2 807 2 678 2 168 10 173 
Ri ascites $631,086} $282 462) $459,077) $614,160} $418,599) $423,123] $239,166 $66,830] $309,200] $1,642,011) $1,653 545) $1,960,613) $9,104,210 
3 6 16 10 14 9 5 17 21 48 27 119 136 
Newfoundland and Labrador $9 ,828 $4,907] $18,285 $10 ,412 $13 ‘B12 $10 ,353 $2,761 $11 ,681 $15 ,632 $38 ,910 $34,676) $131 ,516 $399 ,273 
West Indies, British: , 
( 22 16 14 19 63 58 _ 80 $50 
 cbainenwnanes des | | $22 ,531 $11,310 $5, m3 $12 ,320 $8 ,699 $30 688 $62 ,364 $33 = aie aay 
58 53 66 80 273 36 ‘ eae 
IRS ceves-caso enna } $81 ,368 $52 ,659 $59, 131 $61 475 $61,622] $205,239] $202,375] $149 poh $72, a1 “= 
35 42 102 7 31 43 7 59 128 . 
Trinidad & Tobago........ | $56,059] $77,164$157,459 | $7 325 $31,343 $39, 002 $49 on $40 ,281 $87,167] $112,014) $100 an $66, 620 $524 = 
| 38 100 
Other British............. } { $5 ,900 $1,960 $6, m6 $11, ob $18 ,463 $51,612 $80 ,879 $50 ,009 $25, 968 $588. th 
4 120 157 202 223 1,359 3,698 3,529 2 846 1 ,862 : 
a ee $129 226] $140,160} $187,392] $208,960] $234,569] $242,686] $254, is $745 ,695| $2,091 1295 $2 545 O71 $3,029.813 $2,727, 216 $12, 603" i 
eae a naa eee 1 5 4 3 
Danish (Virgin Is. of U.S.)...) .....-]  ceeeee] eee ee $723 $3 ,203 $2,131 $2 954 $1,375 $3 428 $9, 1 $12,313 $19, - $54 = 
1 2 22 13 ? 11 28 
Dominican Republic........ $1 ,650 $2 ,820 $4 ,000 $18 591 $12 ,739 $5 ,382 $15,195 $14 ,609 $60, tar $96, 173 $157, 607 ~ $149,918 $540 -— 
napac Goines: Miaaesnts 2 3 19 13 f 32 12 86.783 
RENCE Reames ie meee ae ate $1,576 $1,647} $14,590 $9,605) $16,829} $10, ss $19, 101 $7, = $5, 965 $86, po 
ER 1 pie at a aon 6 65 : 
DR cccunkcdenvscticdh  wasuers Se dace) ctetecdh  aseeee $3 877 $48 ,377 $34 ,906 $63, 70 $154, 990 $146, it $89 a : $542 ,929 
eae” rad 1 Pee 38 2 Sea 4 : 
dete vaswseesiseee Gevbadk ‘cect a $910 $24 ,499 Ce. antass $3, 788 $13 ,780 $54, 613 $134 ,422 $235 ,007 
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1907 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 [Total ye 
1 
fouth America: -— mer 
39 109 268 348 727 1,062 940 626 4,899 $ 924 $ 5% 1,634 17 6668 
Tn $58,070) $81,614) $174,677] $423,193] $860,350] $1,181 735 $963 ,586 $204,129 $2,065, 439 $2,336 01 $2,666 508 $2,084,325] $13 262/413 
Ml “ccaeceht  ainccaohh a eee a aces 4 1 1 5 343 
ne ae WS keel eeccl “aee Ace $1, 485 $12, 764 $5, 402 $16,208] $100, 151 $105 ,408 $9,979] $253 015 
52 2) 64 181 554 272 1,575 443 5 ,460 
eR he $57 037 $26,802 $67,687] $225,083] $662, 883 $1,035, 2 $264, ane $52, sat $157 968 $523 383 $1 000 oy : $425, 289 $4,576,774 
r 3 16 8 : 8,378 
ER ee eee $52,905} $1,471] $1,824) $15,231] 39, 873 $109, 92 $160, 194 $64, 327 $530, 311 $1,821,842] $3,576.51] $1, 606 738 $8 ,001 5174 
ote 1 12 1 42 719 91 173 164 104 830 
| RS | MCN: $1,976] $22,482) $13,579] $35,386] $113, 334 $69,620] $34, 956 $58 535 $118,937] $121,422] $109,174] $699,891 
vacate (Seen 2 j 21 74 21 20 187 142 53 540 
ae Mii ie Sie $2,168 $3,595] $20,578] $55,372) $21,229] $11,233] $44 396 $106,478} $130,086} $73,501] $381,086 
Falkland Ielands........... cosa peat BES rae acl coipsaa aia Marte Saaae noe: wii: eo uae 
ed 1 j 6 20 18 16 45 73 146 180 39 549 
Cate Pcs ces $823] $5,952 $4,700] $17,306} $114,313] $11 364 $2431 1 $33 933 $65,989] $100 546 $38,571] $318 573 
acieGed| .SReen — eaeecale Succes eee ae 23 1 5 5 
pecan RE Ee Meee Temi: Tene Tikes Wn $3 ,948 $4,492 $7 181 $11,797} $17 775 $2,712 $47 905 
eS ee ere ee Tae Re Rt. amie. 1 1 13 
eT Manners: iaainin Trae shies: $580 nis, | MEE $1,000 $498 $3, 032 $318 $6 586 
| ees ie ees ree Reece TORY de Te ee | Oia 
TOIT aes eracaeawaasre aie > | es Tees: | eens: Mamas: $2,308 $2 ,256 $20 ,192 $5, 025 meere * m1] 
8 2 J j 13 70 86 24 59 400 784 499 
TNE. « «cic ade azee $6,428} $4,403! $5,004 $2, 950 $10,833] $55,646} $31,362] $20,658} $40 388 $295,558] $913,699] $782,085] $2, 1% 74 
1 20 177 209 18 46 1.165 21932 1,487 5,912 
_ ee ee $625} $5,657} $23,666) $147, 149 $235,097] $273,253] $167 269 $25 708 $150, so $612, 838 $1,177 463 $1,295,120] $4,127; 7 518 
cA eee eee 26 104 126 190 
WHI ooiedesiscccaccoeas We sco eee ee $28,180} $109,499] $102,073] $143,086 $314,156 $327 567 $97,485] $193,529] $1 316 518 
Asia: 
ee ee! Meee? ee | eee 15 28 9 16 10 10 97 
TE ccttietiniaeste «atta aol «iat fa ofS $7,998] $20,990 $6,706] $9,166 $7,968 $6, 870 $9,791 $70 ,286 
78 89 114 122 264 509 1,244 8,330 
NE. sateccorices. bt $15,255} $3,369] $13,785 $98,730] $90,459} 143,619] $119,635] $191,932] ¢383,371| $818, a3 $1,380 ,561 $3,307,107 
China, British.............. coated snail pacin® aA: pA. eotieel seca wean coe $3,000 Scars $3,000 
ices Ubene: Oi, EE ee Gere) Rees Bere Bee: Re ne | ies, 23 
eisiniatienommateeaases Me Ee” Teens Mtohs Micon Tite Bi: Bie: Mtoe: $9 ,325 $2,017) =... $11,342 
Sache Seo 1 Rete Seana pechag aan 33 10 53 98 
CHNG; FOPNN.. 5.00000 lk. $5,100 | ree | anes Joon yoo ,| $17,796 $7 ,,32 1 $45 ,167 $76 234 
aE eee: Cs es Ra Wiese: 7 5 7 
a | Saas mmieies | Maneatis $10,270 | Sirs $6 095 $1,795 $1,800 $4,780 $3 ,832 $1,300 $5 ,698 $38 878 
; 46 7 26 150 258 439 437 $165 2,289 $ 608 73 81 7,679 
British India............... $26,067} $5,320] $22,372} $130,421) $203,740] $355,573] §379.954] $274,680] $1,638,262 $2,644,085) $53,428] $43,445! $5,787:317 
9 14 21 36 120 $87 262 77 376 85 £87 261 2,721 
Straits Settlements.......... $4,754, $12,040] $20,955} $28,951] $86, 668 $319,247) $216,659) $70,210} $239,715) ¢585,8207 $202,221] $302,791| $2,102 '656 
ease eee 12 39 82 5 239 110 11 42 591 
Other British East Indies....J (7077 7f 0 27777" $2,875 $8,540} $20, 989 $31,245) $73,175] $20,208) $168,685) — ¢g0.033] $17,740] + $48,279| «$473,037 
? 67 53 $3 120 278 '290 105 1,06 3206 1,272 2,299 8,948 
Dutch East Indies......... $36,629) $40,836) $21,768 $34 ,252 $70 055} $198,378} $208,722 $87 ,306 tier $2 ,642 330] $1,302 - $2 re $8 ,442 — 
eoceoGl " rmiemagtide  eessath SACaLEIN. Gacmate Wa tecene eee | cece oe 1 
seiancseieedtiee Ee Ee Bios Biwen Bien wleeie: | Dean gle <n. $3,033 $17 ,967 $21,175 $60 ,787 $102 ,962 
9 1 2 4 7 11 2 $8 117 200 10 
Hongkong.................. $7,372 $459] $3,788 $2, 740 $6,673] $13,043 $1,475} $10,858) $35,255] $91,228] $230,306} $406,055 
16 6 12 $12 96 28 153 652 2,139 3,319 6,918 
UE is ccc nice aca $19,242] $4,996} $26,759 $143, 10 $364,507) $100,995) $29,210] $120,061] $481,748] $2,040 807 $3 643 400 $7,051 588 
GRR icasdcoceneccoocten eee saad eatetyy stoi seneal sabi aban neo Pee $1,048 $425 $1,473 
ceeCM 5 A -cwenedl  skenge 1 12 661 683 1,072 6 41 2,370 
Russia in Asia.............. ae ne, are. $1,160 $14,998) $1,477,809) $529,385) ¢1 324 060 $8 ,425 $39,679] $3,399 ,160 
ess 13 6 3 41 31 66 91 366 
ME caseungisnncaceonter 2 ere $6 ,407 $8 ,933 $35 ,934 $26 a $10 - $32 ,082 $15 ,915 $60 ,220 $83 = $291 = 
pied: 1 1 1 Hc, ees eon 
PO Eisssivescesel (occas $7,900} $1,200 $650 $824 $5 662 CU) kee, = ike $11 ,443 $29 ,331 
Oceania, British: 62 127 437 1,046 2,597 2,088 $,099 2,169 5 886 5,055 4,807 2,307 mt 
MN esiviccorirdaiciice staat $57, = $81,426) $268,274] $874,112] $2,260,320] $1,896 990 $2 ,615 ,896] $1,768 479) $4,147,302] ¢3 792 571) $3,410,557] $3,200,280 $24 a3 113 
60 "7 418 958 958 1,065 988 2,672 "B54 1,818 1,712 14,848 
New Zealand............... $120, 833 $41,826) $55,236] $383,449] $946,736] $990,837] $974. “708 $784 206 $2,055 843 $2,558,118} $1,453, aul $1 798,767 $12 230 217 
acct NGoeee OG, Ve 8 16 19 
titre} aut Sone $24,414] $73,932 $2 396 $6,014 $2,081} $18,227} $11,062] $20, stg $13,945] $172,934 
BR RSE Ce | alias isa 8 11 46 8 92 22 11 206 
PMG csocccnreisccenncah ee eee $900] Siw... $2,920) $14,005] $45,184 $7 482 $56,789 $12,330 87, ale $12,686 $159 = 
ee ei Aa aa sks 1 Ba ek 12 1 
Titiincecnil cmt auc ow oe Ae $350} Sixt. $5 ,000 $3 ,208 $5 ,847 $11,029 $7 ,300 $32 ,730 
ae, 2 24 130 $09 401 617 614 407 861 1,019 1,714 607 6,681 
Philippine Islands........... $1,205) $27,410) $175,626) $382,551) $557,368} $577,040} $697,175] $425,001] $859,450] 686 '731| $1,373/204| $617,808 $6 395 ,456 
Africa 
JAGGED ay EGER _ oy pee Peres 4 $2 42 63 £40 202 694 
PEO Race conse” ance Oe anand | Gane) los $2,688 $18 ,319 $20 = $35 ,361 ones -~ $115 ,772 -_ st ones pons 
2 26 15 185 $31 1,279 1.618 2 859 $1423 2,142 813 
ee OE ae $1,817] $22,152} $61,185) $126,734] $306,606] $1,157,895] $1 437 883 $731, ars $2,040 a7 $2,378 380 $1 706.136 $1, 728 Es $11, 700; 74 
airs 6 11 2 22 14 
Me escoccmcstaccasctl. | lic ees $4,402] $10,463 $2,511] $14,998} $12,802] $34 430 $75,188] $137, 2 $55, es $75, 778 $45 O11 $469, 409 
te) 1 mnie 10). BE Estes 
Canary Islands.............) 22777" $1,804 $850} iw... $2,066 $6,426 $6, a0 $12,015] $32 935 $24 525 $5, 378 ine $94, 381 
2 1 1 4 6 16 1 25 $8 21 50 187 
Eee a $887} $1,300 $998] $10,097 $2,872} $10,156] $11 437 $695) $18,352) $22,113] $17,300} $46,834) $146,543 
1 4 11 1 10 a! ee 2 4 121 152 412 
French Africa............... $950} $7,611] $18,188] $14,214) — §20,164 $7 297 S17;078) sk... $1 156 $13,315] $50,550) $98,307} $249 O24 
PN itcevcsd: ~occ coe saga pia $3,175] $14,136 $7,760 pee set: rete $29 936 
Italian Africa............... SERS. eas RE ety gear scsi ieee $1,200 chen ARK: $1,200 
ll ee eed Ses | cteeee eta OES Te ee | MS eee 1 * ee 14 
TE teteveknise ance Mase merc. cal Joe ES SSE, RRR F $975 $4 = weeee $6,000 
accoeal- Ree OGvacewi | “Dane Se saan 1 Be ed 10 
Ns. ceca .cceP cn. ee FO (ie OR: nee $2,532 $808 $1,659) $4,999 
etn cee tem Penn Rs Seale ae 62 87 35 375 
i tsiitnisieiciiegt coccadh akan “Sona? Cae ems ote $20 .574 $39 ,670 $17,718 $64, a1 $182 ,523 
| Ai 7 3 16 20 66 7 9 164 
Portuguese Africa........... Soig} =... $5 302 $2,669} $13,096} $16,102 $38 510 $5 .429 $9,673] $12, 102 $133 ,857 
WON ici sv ocicsiscamccacs @ 862 $184 6 926 11 808 21,757 24,298 28 ,806 23 ,880 56 234 64 ,808 52 312 36,969 340,794 
$4 .890 ,886/$5 .387 ,021/£9 .548 ,700| $12 ,965 ,049/$21 ,50 ,139/$24 ,275 ,793] $25 .32 .963|$21 ,113 |953| $40 ,660 .263|$48 ,612 °632/$45 ,331 _360/$43 ,671 084/$307 022,786 
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Exports of Automotive Parts 1907-1919 


From Slightly More Than Half a Million Dollars, Exports of Parts Have Increased 
to $37,342,594 in 1919 


Not Including Engines and Tires 




































































| | | Totals all 
1907 | 1909 1910 1911 1912 1913 1914 | 1915 1916 1917 1918 1919 jyearsine.1918 
Europe: 
Austria-Hungary..... aare $717) $669 $2,511 $1, . $2,195 $4 ,572 $5 ,198) $1 ,045 ae oe eer peuted ” ,406 
Azores and Madeira Island....... : | a 50 99 720 1,384 1,800 $1 ,532 $1,270 $198 $1,792 8,912 
Belgium......... CODE 5 ,187| 512) 9 ,991 2 on 13 ,614 4 897 20 ,978 Re: ane 906 41 ,836 1€2 ,180 
Bulgaria. . 4 i ; és 171 823 40 . Sarr Bere) ae cee 2 cao 1,424 
Denmark a 2 029) 764 2 339 3 ,007 2 ,996 6 646 8 ,664 13 ,710 31 ,886 53 ,917 1,048 44,172 173 ,597 
Finland.... ens oer : 486 1,104 1,799 2 ,931 1,178 5 ,627 55 ; : 78 13 ,258 
France ; suena 23,477 17 833 54,035 58 ,999 85 ,537 165 ,950 179 ,351 48) ,764| 2,216,823) 3,700,812) 3,999,904) 4,174,107) 15,180,552 
Germany... 14 ,252) 4 ,090 10 ,023 41 ,966 80 ,036 113 ,602 213 ,351 13 ,770 ena! gteraata ao er a 498 ,711 
Gibraltar , 57 Aes: 100 saan 514 229 “617 525 61 78 2,181 
Greece. Seu 427 100 454 379 807 2,010 24 ,724 12 ,604 4 ,675 87 ,977 134 ,157 
Iceland and Faroe Island....... ; : P ae 17 180 880 456 2 ,608 2 ,757 7 987 14 ,885 
Italy ele? 5 502 1 ,144 4,421 26 ,636 6 ,304 14,156 50 ,580 65 ,521 115 ,260 180 ,977 99 ,947 85 ,109 659 ,172 
Malta, Gozo & C yorus Island.... | eats me: az ; 4 sieae LS 54 veo ce 90 
Netherlands a wasenie 1,049) 2 ,223 3 ,532 4,548 6 440 14,135 7 ,634 3 055 41 525 96 ,200 3 ,625 190 ,402 374 ,987 
a des acc dccdasaduandd 400} 699 2 .684 1 ,042 934 1 ,636 1 ,893 15 ,607 59 ,769 100 542) " 18,855 170 ,315 383 ,998 
Portugal eee . | 205 394) 1,618 865 920 2 357 3 ,239 45 .356 66 ,929 20 ,274 47 ,567 189 ,724 
Roumania uBR } 460 2 ,734 1 ,003 887 ahi 391 ect aaah 56 ,618 62 ,093 
Russia in Europe : 4 004} 3,776 7 004) 6 ,753 1,743 9 566 14 ,079 123 ,667| 2,498,879) 1,624,431 328 ,633 1 ,687 4,624 ,765 
Serhia, Montenegro and Albania. . ; cen Se See 113 mes ; oe ed 4 ,932 ee. eas 350 5 395 
Spain pared as 3 ,620) 260 2 ,854 2 ,267 3 755 3,192 6 266 7 ,347 32 ,743 95 ,720 154 ,850 132 ,760 445 ,763 
Sweden 9 ,748) 1,270 3,818 6,521 3,789 4,276 6,140 4,211 37 ,917 26 ,891 4 ,032 8 ,361 208 ,102 
Switzerland | 178) 1 409 5 Sire che 457 1 ,069 400 1,150 565 54 8 ,681 16 ,639 
SO nn See | 56 35 964 116 eeyne 267 noe see 78 ,228 79 ,666 
England ) | | 125 ,726 240 ,329 320 ,755 931 ,909 922 ,866} 1,282,388) 3,282 973) 7,202,475) 6,121,211) 6 329, 114 5,974,111) 33,025,198 
Scotland : | *116,248 6,205) 238 1 ,352 874 1 485 23 ,269 29 ,403 52 ,414 22 ,146 955 172 ,059 310 ,400 
Treland j | 6) 54 350 523 451 250 208 7,181 - eae 4 ,763 15 ,050 
North America: 
Bermuda nt Seas | Oe as 50 52 330 254 125 615 64 7 sa 1,701 
British Honduras = 193 40 73 26 165 509 163 684 548 1,379 2 ,638 4, 542 11,341 
Canada a 195 989; 230,509) 1,023,368] 1,726,842] 2,392,592) 3,104,097] 3,663,879) 2,741,178] 7,492,639] 9,148,110) 12,054 ,824] 12,618,305] 56,636,664 
Central American States: 
Costa Rica , a Saatons 255 346 2 376 1 ,376 1 ,320 4,516 6 ,208 5 ,041 10 ,162 7 498 23 ,613 5 039 67 ,909 
Guatemala ma pane 24 1,188 2 ,124 4,970 2 ,062 1,851 1 ,613 732 2 ,367 9 ,852 9,111 10 ,389 48 ,141 
Honduras. . ERE: 1 465 61 48 61 151 308 1 ,053 6,870 15 ,649 12 ,639 11 ,952 10 ,881 61 ,424 
er ee ere 160 60 38 30 86 741 47 609 666 964 2 ,264 18 ,655 24 ,320 
Eee ere ~ 274 2,182 3,180 4 ,927 4 ,689 11,738 16 ,988 25 ,861 34,180 56 ,657 72 ,180 78 ,882 242 O11 
Salvador. . Me EES Aes eee ' 843 526 1,195 2,790 2 ,242 2,481 2 371 3,717 11,314 10 ,179 25 311 62 ,969 
Mexico 131 ,553 104 ,984 81,248 35 ,506 47 ,479 46 ,743 41,508 30 ,819 42 ,258 125, — 431 or 597 ,980 1 ,764 ,620 
Miquelon, Langle y & St. Pierre Is.. ee oh ae bat eaves Ssviatiets 300 25 215 610 
Newfoundland and Labrador... . . 132 435 1,508 2,001 2 ,026 2 ,993 3,901 3,632 8 ,672 9 on 4, 129 14,780 54,231 
West Indies, British: 
i oiactonie 350604069 a if 3 866 3,209 5 055 4,177 4,216 6 383 14 ,452 15 ,089 140 ,633 197 ,080 
iii tied tA batho Son «bck : 2.310 + 6.295 + 14.085 11,003 23 569 25 355 24 ,693 32 ,337 53 ,867 54 ,854 65 ,429 70 ,343 387 ,944 
Trinidad and “oom ecole nae T2. iinth = 1,817 4,847 9,119 13 ,003 12 ,865 21 ,826 44 060 55 ,794 73 ,530 236 ,861 
Other Britigh..........cccccwne- , 422 1 ,426 1,157 2 ,538 3,707 9 303 12 ,863 21,446 35 ,800 88 ,667 
a RS Cee ee 18 ,095 27 385 49 ,088 31,323 31 594 35 ,928 48 ,217 101 ,429 411,731 906,710) 1,028,279) 1,553,840 4 ,282 ,785 
Danish (Virgin Island of U.S.).. ene’ 39 pele S58: 558 1,640) 1 ,206 865 975 1,876 2,844 10 ,814 20 ,817 
Dominican Republic...... examen.” ' eats 103 253 2,871 3,381 1,331] 3,439 3 ,633 12 ,389 35 301 39 ,816 82 ,690 193 ,393 
Sean d505 ccs niaa ee aaweane ‘ee ee eirtod 242 281 1 ,767 2,754 4,598 3 ,288 6 ,052 4,707 3,797 27 ,485 
re as ae 50} 164 101 20) 97 198 8 ,099 7 423 9 ,546 21,672 53 ,518 65 ,374 169 ,390 
Haiti Bp casennss eran ertentis ‘ srt 5 331 2,212 1,095 185 3 ,285 3 ,962 24 ,385 33 ,670 69 ,240 
South America: 
Argentina cetnn Was Ghee 10 ,137 8 ,244 22 ,150 19 ,522 70 446 74,138 92 ,663 49 ,990 222 ,637| 1,458,111] 3,088,534) 2,276,380 7 403 ,005 
Bolivia aad 190 ‘ eee} 190) 25 172 1,209 2 ,880 3 453 11 ,864 14,533 17 ,046 51 ,662 
Brazil ‘eneeaae vated 8 ,665 8 ,527 7 ,802 15 ,769) 35 ,680 108 ,859 84,602 28 ,633 59 .935 134 ,326 233 ,414 527 ,305 1 ,252 ,207 
Chile : abieers 3 ,527 1 ,348 663 484} 2 656 4,711 22 405 14,721 72 ,939 248 ,043 806 ,015 775 556 1 ,956 ,056 
Colombia , ; 17 422 2 ,286 6 ,456 7 ,681 18 ,676 19 ,970 9 ,695 18 ,967 27,777 40,717 39 ,067 192 ,031 
Reusder, 4 eee Tree 365 613 251 3,461 9,115 6 ,324 4 458 8 ,014 12 ,648 12 ,964 16,511 74 ,996 
yulana: 
British. . enenté sp eeuessseal, | “Sasews 852 1,303 2,012 3,181 3 ,809 4 583 5,116 6 ,809 23 ,597 35 ,081 46 ,180 132 ,651 
Dutch. . , oad iceexedl. <?on — weevss 12 39 911 1,702 2 ,052 3,212 3 ,282 4,885 16 ,702 
French : . , kek nae BN Smee 6 ee. . tenes 165 328 11 2 337 112 3 ,084 
ERE Sees et: Tr.’ Reese Ar: eenaens 32 wnat <a 1,030 848 228 698 46 2 972 
eru. . 1 666 745 1 ,884 1,115 1 ,604 2 ,550 5 ,982 4,727 5 458 27 ,332 88 ,098 165 ,025 308 ,003 
Uruguay ? , 391 1,390 8 ,637 12 ,599 32 ,978 21,401 14 ,359 27 086 125 ,913 183 ,005 299 ,124 737 ,584 
V — ee ee re ee 9 1 ,224 4,648 20 ,123 36 ,286 28 ,750 40 ,783 87 ,768 57 ,873 85 ,684 363 ,548 
Asia: 
Aden —_ sana Pe ey aeoes Pn See oawe 502 1 ,676 361 998 4,541 263 2 ,834 11,175 
=. ae : peas 690 787 845 3,240 2 254 3 ,134 5 ,825 5 ,265 21,661 54 ,753 60 ,134 152,201 312 ,725 
ina: 
hacecdcenccaihisaieseese! Vexskell ution: “gianaee -odewecl  cacetadh ssceash) -aaneedl Uaweas 46 cee  wceieel  _seaeed 46 
PM tidtecrteceswesativenses bias ne RRS SUP TNE ennee) Cee: BREA Seiler eites: > ee eecee 1,747 
ER HactasarvinccieencPasedh desc ‘itexus er Seek Reh: Tree, ee aa ees Ro Trees : eee 290 
ae 8 a6 cad aerelw'e bod a uvieel oe isaueth  U-dlepesw asateah Vdadenee canes a el: ee o! 382 64 ,372 64 ,754 
ME crdboc uh cides ewedkbead es * 540 See Seer 748 2,271 2,791 282 10 ,377 2,125 2,812 17 ,617 39 ,563 
East Indies 28, ‘British: 
British India eR Krenn 2 444 4 623 6 ,387 11,741 14 ,568 18 ,336 47 ,923 44 ,735 129 ,562 345 ,855 294 ,909 343 ,096 1 ,228 ,316 
Straits Settlements............. 1 343 1 ,786 1,172 3 ,202 5 ,273 14 ,660 25 ,100 20 ,388 39 ,025 70 ,043 69 ,968 167 ,339 420 ,702 
Other British... Reid ak beens 84 170 672 829 901 4,099 4 ,062 8 ,540 27,710 23 ,273 10 ,791 81,132 
SS tee ba soaadcnursadedebes 1,758 5 135 4 577 2 ,627 3 ,452 11 ,453 15 ,368 15 ,232 34 ,638 193 ,225 192 ,430 713 ,389] 1,198, 452 
French eee “ aa is si Jatin audi ; 274 ee Meer 1,998 9 ,024 11 ,296 
Hongkong....... OE et a 123 252 290 119 2,711 92 626 1,088 2,180 2 ,885 7,702 28 ,268 46 ,632 
aan Caw atin cara ; 5 ,021 498 3,375 4 997 39 ,681 51,619 35 ,637 26 ,028 30 ,446 116 ,130 319 ,038 682,053} 1,315,109 
nian oke Game | ouckink aks Boas rere Maes Ae ini ~lagsees  « \categaae| | aiettang 1,090 3 ,080 4 344 
dean. cobs eadiakie ; 67 591 bie é ocean 107 ,351 226 ,255 146 ,083 25 ,512 165 ,935 671 ,944 
Siam cease ; nate 2,134 1 ,007 921 283 970 1 ,925 4,905 2,451 34 ,412 9 ,734 7 ,639 9 ,224 76 ,772 
Turkey in Asia. ... jeteanc taanudd hed re 570 30 239 67 A eos: Tales 9 ,009 10 ,129 
Oveania, British: : 
Australia ; Pactalsntnines 3 ,826 14 ,227 21 533 53 ,940 102 ,427 166,176] 202,363 199 ,154 389 ,690 753 ,309| 1,052,986) 1,849,426) 4,816,205 
New Zealand ae 25 625 1 ,392 5,150 16 ,306 26 ,095 37 ,438 53 ,644 48,111 176 ,618 285 ,654 309 ,658 507 ,587 1 ,495 ,030 
Ec cdhadaiepetnetextce  ascatal ween kisses 311 971 479 1 ,060 665 1,991 4,751 4,674 6 ,943 21,845 
isntakebeehkcndbwaaceawh Gass opeteen  Senmaes 200 495 3 ,032 7 ,560 5,730 5 ,640 4 383 6 ,272 5 ,639 38 ,951 
0 EE aa eee ee emer se — ere rn oe! 220 .. aes 66 936 7,138 6,789 15 ,543 
Philippine Islands............... 4,168 7 ,859 17 ,154 62 ,581 62 631 53 434 69 933 40 ,228 63 756 116 ,670 178 ,036 652,461) 1,330,692 











*Included in totals of exports to England. 
tIncluded in totals of exports to Jamaica, 
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Totals all 
1907 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 va a 
1 
Africa: 
I acesKaccdedekeceGl —pedeeedl wade, ) weeseun lobes oe) re . a RSS eee: Pe erees $34 
British: 
SE Te ee ae ee GOREN RS: Mummery $56 $465, $5 ,743 $6 ,537 20 311 $64 ,938 $49 077 $69 ,550 126 ,677 
PE caaiviceictsicwesaseucarvcresee $3,000} $4,088) $14,655) $15,486 29 ,123 62,304, 157,246) 100,240 286 ,401 422 ,200 811,323 745 325] 2,652,193 
Bcc hnaaceeawnreeReneeeeh > -eaxGeel .eacie 2,473 444 3 ,203 3,929 11,371 599 23 ,290 17,8 011 
Canary Islands..... SiisRleinivinaeiesh wetecbaes 23 7 30 13 879 1,505 1,939 2,111 3 ,261 1,300 20 11,157 
_ AGE Se 110 10 277 169 99 295 130 1,494 4,751 2 ,623 716 13 ,384 24 438 
PRUE coriccccictasneased)  <cesach Mewccall  <acusx 339 327 73 200 2,660 2 ,458 2,316 7,163 56 ,041 71 577 
ME aidccsarisewesene 4  Kbseeen jOsect Glucnele  Gieeeel | SSanstan | ~streee 999 522 a eee ere een 22 619 
RE cickccsctstheaSkanweee  <cacei sehen  SasheGl aqhoetll © Sakae | \sccaeenl | wowed oes. 33 106 13 145 
SS ERC rere mee ren, Cm ime e Cymer ene: ese OR 4 175 40 219 
SI etc eecuaGeneetaA 8 sense, SeasaGEs ‘oWecialls <oStengil Seine eee 166 3 386 9 ,928 2 ,431 7,347 34,401 57 659 
WOR BUNUN 5. eiccancaccadl | senass 38 47 115 910 1,222) 1,585 3 431 F 5 ,339 1,160 F 22 429 
Ree Meer We sees mame cc ee eee eee Oe re ee reer | Rie 103 
{ Totals Es eupcstecaledantarectig sarah ea $611 ,355| $605 ,179)$1 ,641 .520)$2 ,544 ,180/$4 107 ,155/$5 240 599) $6 ,624 ,232/$7 853 ,183}$22 ,536 485|$27 420 .913|832 ,933 ,006| $37 342 594] $149 ,972 085 





Imports of Passenger Cars for 12 Years 


American Purchases of Foreign Automobiles Have Steadily Declined as 
Domestic Production Increased 

















. 1908 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 Total all years 
incl. 1909 

aaeeewe 1 Peasak 4 14 4 1 peels aeee eeNee BO 24 
Austrie-HOAGaly.ccscccccccccc| = aewines $624} =... $9 ,591 $30 ,102 $8 ,294 DRE Saccn asanceetn | each | + azecee $50,844 
4 12 12 82 56 i, = eaeGRUN  VeRS0RTE ANSGSG ie sawseeet! aeawern 128 
OE Ke cacieesticeseswssey $8 ,537 $29 ,087 $26 ,180 $59 ,941 $144 ,693 SN crececE «Scan Ince Tigeeel Alucard $295 ,100 
793 782 377 401 357 134 62 49 1S eC | Me Soe ee 31975 
PONE oceawscncescaceesces $1,775 589] $1 ,467 ,646 $797 ,931 $964 ,635 $814,392 | $304,716) $131,936 | $115,643 | $29,497) ......) 2 wa... $8 ,240 ,638 
32 150 137 116 99 91 A GRECO: (NENG AS: | AS INI | I cites 625 
SE acicvcnssevocmcemes $124,747) $368,219 $297 ,153 $250 ,313 $261 ,168 $45,680 i ee Poasee me. Giodsentt siwkecw $1,554 466 
132 352 130 131 116 55 111 1 1 | ne ee 11358 
Mncaccuckeweinisrnsoaet $331,363] $587 ,052 $239 ,079 $200 ,530 $205 ,931 $79 = $122 - $1 = $1,100 ne. $2,330 ,888 
nant 8 2 woenes 1 ine pieiets gn 
Wacaticisccxcvescccsh 8 sao’ $6 ,652 $2573 | kc $500 $1,136 $11 ,245 $8 ,880 |) ie | ieee $32 586 
SNE cicpieanesecneose saceats eae KG eit sees veeeeef® $6,502 | $2,687] 2... die’ somtial $10,700 
Ria cincemn ceeondeena em comes euidhae vata $3,944] $3,175 piace. wiceeeee YeGseu nen ied $7,119 
2 28 65 14 (ka (eee ET” secs Seseaedh> —saveedl  . smdmen 119 
SE eee $5 ,665 $60 ,554 $118 ,474 $32 125 $3 ,103 PETE). sacbatn..ccsameakeeee ‘Gkeeaen  ckeues $267 ,182 

anew 101 128 187 78 40 73 36 57 13 8 85 
ciccacscccwcvaeesaees  —aeeundl $236 ,015 $297 ,382 $431 ,066 $218,932 | $115,042} $178 - $80 ,615 | $137 a | $29 ,658 $7 ,650 $2,126 ,875 
ert: \.nceo f ”  ‘Secewd ua’  Sddeee lh (aceon e) Sele cane SCRE ECE ocho 6p SA Lee 25 
PO: ssiinsinczesvcmncceus is | re rors et re Meee ree ey eee ; 1 (Coe | a er $27 ,066 
SOE | Sacese waaes@"h  Aeeemsc akeceel ll seheeM eeeOUND . -ARMED LaReReReE Soccer 0 686©| peu 1 
ONE ins i scnasssivnceencen wists aon heey ae eines sseccef — eeeees WEE, cecal, | Scwortll > © | Cowecee $803 
13 36 38 76 19 25 42 1,350 31 85 84 1,767 
ii cicencnwanecadtind ons $40 ,720 $69 ,737 $98 = $171 ,366 $32 ,815 $29 ,940 $35 = $579 . $18 ee $21 ,240 $28 ,731 $1,146 ,468 

pieepors 3 1 sislcoleey Reams puna 1 

ne, | Re se Sed: $12 ,500 $5 ,000 Fee ee $8 ,425 $8 ,392 of ere $260 $36 a 
swnod aamece dl  Acrecea 9) ~aceheat “LL sMlin Wemegeail emeeGeel -AG@GGGeN? Sicheeiiee Geen  aumcue 2 
| ke Me a Mr ee of ee Mere) mart) Wer) Motes: eck cdon $2,800 
4 3 SS 8 4 4 Boa bation Rete xeeuee 29 
WG aceenc Gn'cins  enintersmarnanciecs $14 ,316 $8 ,575 oe ee $11,000 $4 ,100 $11,000 $3,500 | ...... $400) ina $78 593 
eng ert AEESOE Aude dD ice — @a@eROND  ceietM Geena. TonGwoneet “Seen Bee cee 1 
RRR cscccscatvicaskcccnal -seecewh aaeeesiE) . S0ekaalll © Gewese Ol secmecmn  semoes SEAGER) -<ccel” “ASGOTKEEN “Nieaceeae ~~ Raene $1,925 
osc! Angee gdeeeee el | saad El » Gases E ee Gr, estsgGie Geen aGGecGc GeeeaReey clean 1 
RE cccccctassaosniseeaak ware ‘Seossacdl Seuncasay -oieeece “alaeeese CE, sakes sass “sane, «hese 6 ees $1,282 
seen  wtehivelh «kav aaaaeeldl <eccemeal - co awe| ALA cco Cac oeeee |0€|«©|6 etaeee 3 
TERE ee Cees Men Me ns, Me gener $1,703 $987 | ..... | Meenas Ueibaanss Maluatbssss: $2,690 
cwwtdalh “Secs 8 Niece Sewer | -veeana I GRRNSCNE © Given as RUMEN Geka beeen) Sheets 1 
I cGcswavcerccv<  Scece? ‘Genesee E, Sokese | —<aacgeR O cassssea cease Pose SEINE <iccaseN ) Gexeoan —_ Saewes $1,250 
cnktechs . ainceate cas@usedll sok Ale AcSaeReel, “al Ga GecceMl Skeceennn <cebeREL cceeS | coeueee 3 
CER icsccecess 80- | seen 0 eke 860 seaward cc wiesinwed | ouablen OST | aecicaelhl @iknseuds oebwwar \esekeeee. .. camuane $5,180 
cnet *Sbzee at! LEM) GkSGe 0 cue See © aceseca HED Ghee eee een Gece haere 1 
ROcrseccesvecwewcadeseoh 9 ~seeneHl  Sowseen COP, wickeem ll § — wasnenlll | lebwceek |, sdesacu aseGeee) seumeteene Atweed eae! iene $750 
oe eee, ee ee: eee, Regret Br meee. eRe ce i: Le 1 
PRR ScaitiwasGadtaeee dcseOee, eeues "S nacands CEL) «= «nw arasaemul |  “kinee. ““cheswectley “Caeaee Etc coe) | ogee $1,500 
somok it. MW  edemss Ne | Seemed | TR@eGeeI ceSGE  acieeaeNll CUgGeRAtnE “ececMn «DER SceEEN || ote meg 1 
British West Indies...........] = ....e- DPE ° weaasicc  eagawanl) ~Shesecud> Shasee)  ~accassdiey (@acecalll absaueceee Gel ee $2,500 
Becks 1 eats ae aA S nae Socal Levees alee sai’ SIRS 1 
AM cuccascqutcsaseesGeasel - ananice Sel svacced) Raabe DL 9 A lpwheeeclhll Ane eneEn ISG REAGAN saeneyn Mince EN MeebacEe © Ovows=s $2 285 
ON ietdaicicinexccueas 1,045 1,473 888 963 748 800 322 1,474 105 50 8&8 8 ,990 

$2 500 314] $2,851,446 | $1,898,843 | $2,134,181 | $1,759,380 | $620,493) $525,303 | $801,911 | $188,2 $52 ,578 $36 ,641 $16 ,215 ,761 






































“Included with totals for England. 
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Automotive Exports for Four Months of 


1920 Fiscal Year 


January 15, 1926 








Pneumatic 
Tires 





Gasoline 
Tractor 
Engine 





Austria-Hungary............... 
Azores and Madeira Island 


Rae 
Bulgaria...... 
Denmark........ 


Finland........ 


France............. 


eee 
NM vrciuscsnscesuncivas 
Greece 

Iceland and Faroe Is.ands....... 
OE el hs ha 
Malta, Gozo and Cyprus........ 
POI a soe xscasskacacs 
PD sitraricenesysuccenes 


Portugal............. 


SE EE 


Turkey in Europe.............. 
a Rae 


Miquelon, Langley & St. Pierre Is. 


Newfoundland and Labrador. ... 
West Indies, British: 


| RS eee eee 


Danish (Virgin Islands of U.S.).. 


Dominican Republic 


hes acasueedacscbusseaes 
South America: 


Argentina 


ee ee ee 





962 
$1,175 ,61 


140 
$166 ,846 
31 
$109 452 


$4 ,083 
3,097 

$3 ,525 583 
9 

$9 ,975 
70 

$85 ,337 
5 

$4,061 
18 

$15 ,502 
81 

$75 ,946 
27 

$43 ,428 
853 

$645 ,629 


30 

$22 ,578 
39 

$37 ,477 
ae” 
$59 ,383 
£1 

$15 ,047 
812 
$833 ,819 
13 

$8 ,488 
82 

$75 ,349 
2 
$1,250 
62 

$53 ,807 
30 

$28 ,155 


545 
$718 ,027 





55 

$133 ,465 
874 

$735 ,244 
13 

$32 ,836 
68 

$69 ,753 


84 

$200 ,649 
128 

$262 ,496 
3 

$2 ,577 

3 
$11,900 
131 

$203 ,894 


$14 ,789 


5 
$2,015 

2 

$4 ,434 
18 

$38 ,476 
5 

$2,015 
230 

$488 ,055 


70 
$127 ,294 





$1 ,238 ,988 





$123 ,228 





161 


673 


1 
$1,550 


71 
$108 ,217 
1 
$1,400 
9 

$9 415 
2 

$704 

7 
$6,141 
8,472 


108 
$94 ,729 


























, Preumatic| Gasolin 
Cars Trucks Parts Tires Tractor 
5 RENO mee gurney 
EE ee a eee $2 415 $7 ,876 $4 ,891 ef ee 
1 447 56 . nny 16 
Riis cme tgascadbe $1,088 ,365 $57 ,455 $235 655] $280 259 $16 863 
58 REO Rees 101 
Be ineaansecetndectudnmeaess $73 ,442 $39 ,700 $121 503) $109,736 $87 ,915 
109 3 eich sii 2 
RIE accanewadeusanaeences $114 ,282 $7 ,611 $23 ,187 $39 ,569 $2 ,200 
3 3 Ma eee 1 
EE EEE ee $52 ,505 $2 ,965 $7 ,672 $17 ,637 $1,400 
Falkland Island..............-. $5,788 bake pnts eee: TER vnc 
== ir ea 1 
Guiana, British........ $11,818 $12 ,742 $9 ,975 $5 ,647 $2 ,250 
-aiete 1 ee ne Sawa 
RR CeCe ees: Mm er $506: $1,155 ee 
- See (ashen ° ee ene 
ee a $2 ,167 $1 ,007 ee Beene 
RO Be: TT eae 
NE siccdcainnsceuinesincacaete ($5,280; =... Wn Secaeeae aad: 
266 prec: Biase 43 
 cincaionncitieencBermeicenusae $179 ,599 $111 ,392 $16 ,271 $59,815) $114,633 
243 — CNS ar 8 
BI imuciinescunqaravaegcie $352 ,271 $8 ,380 $86,814] $257,624 $19 ,059 
123 c ie meee 2 
IIs civtetavenndxdeawen $117 ,199 $9 ,196 $37 ,831 $87 ,982 $2 ,360 
Asia; 
ae See ee eee, ne 
Ne ienuksiudtewrasnces os end se $2,120 ie. oe ree 
217 a Ree 
Pe iitidnccesensscmeaseecis $315 ,208 $238 ,815 $49 ,061 $65 ,951 $3 ,638 
er Re Re Rees 
China, Japanese................ $9,663) ...... ee eae 
2 = cee uteweee ee 
Se Meccentgeantcecttecses- cS $23 ,565 rene 
1,159 — RRECENES FR ae 56 
British India...................] $1,254,204 $217 ,529 $145 ,728 $96 556 $44 ,189 
162 eee Somat 
Straits Settlements............. $185 ,733 $74 454 $32 958} $203 ,792 $9 ,591 
61  crceee deemed $8 
Other British East Indies........ $50 ,738 $7 ,059 $5 ,202 $6 ,227 $1,358 
402 —— catecbedid 26 
Dutch East Indies.............. $490 ,541 $169 ,354 $72,770} $219,839 $36 ,113 
Ree ers? Stevie  cechetsare 
French East Indieg............. CR wacces $2 ,259 ae 
19 Soe el een 
iia csccdssavederwoas $30 ,033 $3 ,850 $7 ,529 $9,030; ...... 
69 oo Bees 18 
RD iia si irstarinceawhataateetos $664 ,585 $210 ,384 $160,600} $105,065 $28 ,879 
— ess: shall " wateede ° ~ dhewad 
De kiielstinawiticoncack wesc ae $160 ees 
11 a ee Ree 1 
BOE FR. a vincvinncdcvccce $24 ,200 $12 ,040 $140 $2 ,806 $6 ,000 
— «saccade peemes iat 
aitusnseieaiidinuurweestee a ees $3 ,122 $1 ,524 
re meee 
WN RNR. ovisicc ss cctcnss $20,282) ....... Orne Eee 
Oceania, British:............... 
1,197 aan ae 
Ge aitidiiaviticvoncase $1 ,224 ,271 $138 ,339 $293 094) $187,781 $79 ,155 
1,184 BRB ASAE Sane 
BO NS cnccvedcevaces $1 ,306 ,061 $201 ,356 $196 ,547| $349 437 $51 ,668 
6 RR eS Tne 
Other British. ............... $3 ,909 $3 ,030 $3 ,437 re 
3 (RR PE a> eee 
dati einsinncewinea tones $1,800 $600 $3 ,327 ee) rere 
1 ier Bees Bee 
Wiiistsasuariaeceans $600 $550 $2 ,322 . eer 
/ 633 137 See fo oe 176 
Philippine Islands.............. $745 ,642 $222 ,192 $69 323) $245,383) $184,144 
Africa: 
Belgian Congo................. eames petal Cue | “sacke 
Pe ci ccicccavedvacs 
176 eee Beer meen 
Mink vo aebavinsssecne cemes $208 ,410 $86 ,944 $58 ,625 ek ee 
1,196 ee ee 
eicotcdauesatsaccbedesand $1 ,346 514 $17 ,081 $178 016) $144,791 $32 ,525 
ee Be OS Beers: 
Siiieichcaensssetecenbent > ee $16 ,025 $585 $10 ,884 
6 — Bess eae ees 
Canary Islands............... $9 ,097 $4 ,312 $907 $3,573} ..... : 
66 — ae eee 
MIE dananddnwedsesetvenee $45 ,415 $3 ,518 $2 ,040 $8 ,346 $5 ,052 
65 me inet Gio na 136 
Pe $39 ,561 $14 ,783 $12 ,561 $1,857) $170,420 
88 SEAS Te pee Ceerie 
Ns Sitnsd vereoununeeees $55 ,084 $12 ,402 $3 ,866 SE. . deters 
§ ) git séieavey 
Portuguese Africa.............. $4 ,927 $1,008 $1,682) ...... $6 ,970 
iiscsactituwesatdeciendd Salad ae $53} $45) loss 
Totals..... (ieineneneues 25 242 cS ean ae 5 536 
$27 ,203 ,347/$11 ,063 ,589/$14 ,067 ,695/$8 ,529 ,830/$4 ,630 ,612 
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AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


The 1920 Trend in Truck Design 


The tendency to build trucks larger than two tons for pneumatic tire equipment 
is the outstanding feature at the beginning of the year. 


Next comes the influ- 


ence of the Class B Military truck, the higher speed engines, influence of good 


roads, gains for the internal gear final drive, and the prospect of increased prices 


By J. Edward Schipper 


outstanding feature is the tendency toward pneumatic 

equipment in capacities above two tons. If this de- 
velopment goes forward at the rate predicted by the big 
tire manufacturers and a great many of the truck builders 
it will have a radical effect on truck design during the 
next two years. 

Pneumatic tire sizes above 12 in. in diameter have 
already been developed, and it remains to be seen if the 
truck manufacturers will utilize them on their larger 
trucks. If they do, it will mean higher engine speed and 
lighter chassis parts, and in general a higher pay load as 
compared with the weight of the truck. Up to date the 
development work along these lines has been done by the 
tire companies to a greater extent than by the truck com- 
panies. During the coming year the experimental depart- 
ments of the larger truck companies will no doubt go into 
the matter in even greater detail than the tire manufac- 
turers have during the past year. 

The establishment of long-distance hauling at high rates 
of speed on heavy-capacity vehicles has practically com- 
pelled the use of pneumatics, and the limits of the truck 
engine and chassis designed for solid tire work were soon 
reached when the truck was mounted on pneumatic tires. 
Changes in the speed range and gear ratios will only be 
a minor part of the complete overhauling in design which 
may be expected from this important development. 


I N outlining the engineering trends of truck design, the 


Influence of Class B Military Truck 


Looking over the new models brought out during the 
year 1919, the fact which impresses one most is the 
marked effect on commercial designs of the class B mili- 
tary truck. If the eagerness with which truck manufac- 
turers have adopted a great many of the features of this 
truck is any criterion, they regard it as the best that the 
combined efforts of leading truck engineers were capable 





INTERNAL DOUBLE 
oeaR BEVEL repucTiON 


of. To give an example of the effect of the military truck 
design on commercial practice, it is only necessary to study 
the gearboxes fitted during the past year. In the class B 
military truck a four-speed gearbox was used, with an 
extremely low low-gear ratio, to obtain a practically non- 
stallable vehicle. This same feature has been incorporated 
on many of the trucks for 1920, and a majority of the 
trucks of 2, 24% and 3% tons capacity now have a four- 
speed gearbox for 1920, whereas they had three-speed 
boxes in 1919. 

Competition is not as tense in small capacity trucks as it 
is in low-priced passenger cars. A truck manufacturer 
can “get away with” a fairly small production, to use a 
common-place expression. This is evident by the fact that 
there are ninety different models of 114-ton trucks on the 
market, and seventy-three models of 2-ton. The 114-ton 
truck is the most popular type, meeting the requirements 
of a wide field. However, there is a strong tendency 
toward an increased number of 2-ton trucks, particularly 
in territories where good roads permit of fairly long hauls. 
The increased use of the pneumatic tire on the 2-ton truck 
is also promoting the popularity of this model to a con- 
siderable extent. 


Engine Development 


A great many truck engineers believe we are on the 
eve of important engine developments in the truck field. 
There is no doubt that these developments will be largely 
due to higher speeds demanded of trucks. With the fitting 
of pneumatic tires to the 2-ton and 314-ton models the 
average speeds have risen from 12 miles per hour up te 
18, and even 25 miles per hour in the sparsely settled dis- 
tricts. This is too high a speed range for the type of truck 
engine which has come to be associated with solid tires. 
These engines run at 1200 to 1400 r.p.m. and are not suf- 
ficiently flexible to function efficiently in connection with 
the gear ratios demanded with pneu- 
matic tires. If the use of pneumatics 











7), 7%, is carried forward, it is probable that 








truck engines will peak at nearer 1800 





and 2000 r.p.m. 








It is very probable that on these 
higher speed engines the governor 
equipment will be modified, and for 





certain types of service engine gov- 
ernors will not be utilized. As a mat- 
ter of fact, developments in this line 
will depend very largely upon the con- 





struction of good roads. 





Road Construction an Influence 








At the present time there are about 





Percentage of use of drives 








2,500,000 miles of roads in the United 
States, of which less than 300,000 
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/ \ | These graphs illustrate the ten- 
37 \ | i dency of makers as to capacity of 
50. Se \ 7, the models. On the left are the 
y <3 lighter types and at the right the 
45 . heavier. It will be noted that the 
ssf 8-ton continues toward the disap- 
40 4 pearing point. 20 
5 Other graphs show the tenden- 
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| \e 2 nal Co. and do not take into ac- 
L — a count the number of vehicles of 
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miles are hard surfaced. This conditions will no doubt available for the development of the National Highway 





change rapidly during the next few years, on account of 
the big appropriations made, not only by the individual 
States, but also by the Federal Government, for the de- 
velopment of National Highway systems. The total money 
available for road building throughout the United States 
is about $2,000,000,000, of which about $400,000,000 is 


system. 

This immense amount of money could not pe expended 
in less than three years with present labor 2nd material 
conditions. The fact, however, that referenda on road 
appropriations are practically always carried, shows that 
there is a marked tendency throughout the country for the 


The Average Truck of 1920 as 





























PCRS 
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| = 
I.NGINE Water RADIATOR Spark 

| Year Price | | ing Circulation Ignition | Advance Electric System k 
Bore | Stroke Core Case F 

Y-ton...| 1920 $992 34g) 41% 15.64|Thermo-syphon. . .|Cellular. . . .|Pressed steel.|Single...|Hand. .. .|Starting, lighting & ignition. . | G 
1919 934 314 5 16.92|Thermo-syphon. . .|Cellular. . . .|Pressed steel. |Single...|Hand....|Starting, lighting....... Gre 
%4-ton.. .| 1920 |1453 (1918)| 3'4 | 5 19.61/Thermo-syphon. . .|Cellular. .. .|Pressed steel.|Single.../Hand....|Starting, lighting. ..... Cre 
1919 1390 314 5 19.61|/Thermo-syphon. . .|Cellular....|Pressed steel.|Single...}Hand....}None..............-- aves Gre 
1-ton....| 1920 1799 344] 5 19.61|Thermo-syphon. ..|Finned tube/Cast........ Single...|Hand....|Starting, lighting.........-. Cre 
1919 1815 334 | 5 22.50)/Thermo-syphon. ..|Finned tube/Cast........ BinilG. 5. PRUANG <.<:c ONO: . sa cciecieisicne coos Gre 
1%-ton..} 1920 2266 334 5 22.50\Centrifugal....... Finned tube|Cast........ Single...|Hand... .|Starting, lighting.........-- ; Gre 
1919 2224 334 5 22.50/Centrifugal.......|Finned tube|Cast........ Single... TEIAMG....;.. [INOHG. ¢ 6 sie0.sc:essotine sinh Grn 
2-ton....} 1920 2809 44, | 5% | 27.20|/Pump (centrifugal)|Finned tube/Cast........ ee errr rete Gn 
1919 2758 4 B56 1 BEND. «0 5c kc ccnes Finned tube/Cast........ ee ee eee Gre 
2%-ton..| 1920 3020 4% 54 27.20|/Pump (centrifugal)|Finned tube/Cast........ Mingle. . TANG... NONE. .scigcccaccc es sees oie Gr 
1919 2950 44% | 5% .... |Pump (centrifugal)|Finned tube/Cast........ ee eee ee — 
3%-ton..| 1920 3999 414% | 5% | 32.40|/Pump (centrifugal)|Finned tube/Cast........ ee eee Gre 
1919 3904 4144| 5% | 32.40|/Pump (centrifugal)|Finned tube|Cast........ ee” ee eee 4 Ge 
5-ton....} 1920 4950 4341 6 36.15)Centrifugal....... Finned tube|Cast........ ee | eee eee ee aT AV 
1919 4647 434 | 6 36.15|Centrifugal....... Finned tube/Cast........ Single...|Hand....|None...............--: ve 
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development of highways, which in turn will have a most 
important bearing on the truck and allied industries. 

There have been very few mechanical changes in truck 
engines during the past year. Manifolds have been re- 
designed to some extent so that the intake is partially 
heated by the exhaust to assist in vaporization in cold 
weather, and also to reduce the length of time required to 
warm a cold engine. 


Electrical Equipment 


Another important feature is the marked tendency 
toward the fitting of electrical equipment on trucks. There 
are six 44-ton models on the market for 1920, and all of 
these are furnished with electric lighting, and two have 
starting as standard equipment. Of the twelve %4-ton 
models, five have electric starting, lighting and ignition. 
In the 1-ton size, two out of ten which are furnished 
with electric lighting have it specified as standard equip- 
ment, while the other eight models provide it as an extra, 
the cost varying from $35 to $125. 

On eleven other 1-ton models, which may be had with 
electric starting and lighting, only one model has it as 
standard equipment, the others furnishing it at an extra 
charge. On the heavier trucks there is an increasing ten- 
dency toward fitting full electric equipment. 


Compared with That of 1919 


Another likely development in truck engines is the use 
of temperature control. At present the Packard company 
is the only concern fitting a thermostat to its truck, but it 
is very well possible that others will follow suit this year. 

In the development of clutches there is not much new 
to relate. The dry disk clutch, which gained supremacy 
in the field during 1919, still holds the lead. Clutches of 
this design have gone upward of 75,000 miles without ad- 
justment on passenger cars, and are giving equally satis- 
factory service on trucks. 

Transmission gearsets have not varied in type, except 
for the addition of the fourth speed. There have been no 
noticeable changes in design, for the gearset is practically 
a standard part. 


As to Drives 


The final drive situation shows a gain for the internal 
gear, when considered on the basis of number of models. 
Considered on the basis of production, the situation re- 
mains about the same as last year, except for a decrease 
in the use of chain drive. When considered on the basis 
of models—which is the true way of determining popu- 
larity, as each model may be considered a ballot cast by 
the engineering department of the producing company— 
the internal gear drive has attained a representation of 26 
per cent, whereas in 1919 it was found only on 19 per cent 
of the models. 

The worm drive has about maintained its position, the 
percentage being 6614 per cent for 1919 and 65 per cent 
for 1920. The gain of the internal gear has been at the 
expense of the chain and bevel drives, these having dropped 
from 8% to 5 per cent and from 5 to 3 per cent respectively. 
There are many, however, who predict that there will be 
a marked increase in the use of bevel gear drive if the 
pneumatic tires become common on the 2 and 314-ton sizes. 

As far as prices are concerned, there is very little in- 
crease over the average price of 1919, considering the 
labor and material situation. The average percentage of 
increase for all models is 4.3, while the largest average 
increase for a class is 12.4 per cent, for trucks of 3-ton 
capacity. There is no prospect for a reduction in truck 
prices; in fact, increases in price are more likely during 
the early part of 1920, but it is quite possible that prices 
will begin to decline toward the end of 1920. Production 
will increase, and although 1919 was a good production 
year for trucks, 1920 will show an increase. The produc- 
tion for 1919 will probably be in the neighborhood of 
307,000. For 1918 the production was 250,000, and for 
1917 190,000. 
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Fuel Clutch |  Gearset Final Torque TIRES Size Wheel- 
Feed Type Type drive and Propulsion Frame — 

_ Front Rear Front Rear penne, 
Gravit y-.|Cone. ....|3 speed select. |Bevel....... NE ic x:eeciatiaies Pressed steel, semi-flex.|Pneumatic.}Pneumatic.|32 x 4 |32 x 4 112 
Gravity..|Dry disk .|3 speed select.|Bevel....... a res Pressed steel, semi-flex.|Pneumatic.|Pneumatic.|31 x 4 |31 x 4 124 
Gravity... |Dry disk .|3 speed select. |Internal gear.|Springs........... Pressed steel, semi-flex.|Pneumatic.|/Pneumatic./34 x 4/34 x 4%| 126 
Gravity.. Dry disk .|3 speed select. |Internal gear.|/Springs........... Pressed steel, semi-flex.|Pneumatic.|Pneumatic.|32 x 4 |32 x 4 117 
Gravity. Dry disk .|3 speed select.|Worm.......|Springs........... Pressed steel, semi-flex.|Solid...... Gome...... 34 x 31%\34 x 4 131 
ot Dry disk .|3 speed select .|Worm....... a Pressed steel, semi-flex.|Solid...... SONG... .... 34 x 31134 x 4 132 
Grevity:. Dry disk .|3 speed select.|Worm....... a ee Pressed steel, semi-flex.|Solid...... See... .... 36 x 31 |36 x 5 138 
tavity..|Dry disk .|3 speed select .|Worm....... ee Pressed steel, semi-flex.|Solid...... Somd...... 36 x 31/36 x 5 139 
— Dry disk .|4 speed select .|Worm....... PON occ nes sends Pressed steel, semi-flex.|Solid...... eee 36x 4 |36 x 7 144 
— Dry disk .|3 speed select. Worm....... a Pressed steel, semi-flex.|Solid...... Solid...... 36x 4 [86x 7. 147 
eeavity... Dry disk .|4 speed select. Worm....... Seer Pressed steel, semi-flex.|Solid...... Solid...... 36 x 4 |86 x 7 152 
+ Dry disk .|3 speed select./Worm....... eer Pressed steel, semi-flex.|Solid...... Solid...... 36 x 4 136 x 4d 149 

. an y..|Dry disk .|4 speed select.|Worm....... nd alot areas Pressed steel, semi-flex.|Solid...... Solid...... 36 x 5 |36 x 5d 164 
» uravity..|Dry disk |3 speed select .|Worm....... Radius rods....... Pressed steel, semi-flex.|Solid...... Solid...... 36 x 5 |36 x 5d 162 
alt nde Dry disk |4 speed select |Worm . Springs, radius rods.|Pressed steel, semi-flex.|Solid...... Solid...... 36 x 6 |40 x 6d 164 
Tavity..|Dry disk .|4 speed select |Worm . Springs, radius rods.|Pressed steel, semi-flex.|Solid...... Solid...... 36 x 6 1/40 x 6d 162 

ices 
































Detailed Technical Specifications 


Details of 516 Gasoline and 22 Electric Chassis as Produced by 
Makes of Principal Truck Parts, Including Engines, Clutches, 
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FRAME TIRES WHEELS ENGINE 
} 
~~ = = | COOLING IGNITION | ELEC. SYSTEM 
3 z Size in Ins. 4 
Ror fe |3|— — 
Nameand Model | 5 | -2 2 | + sx 3 | Radiutes ‘i 
le} 2141/3 /€leilez gizia!] 3 Jel sz | S| ” 
Cie we cI s > & cI R CI Pin s| «& | S «| + 
or aie ei | | iw. oe 5S (zi 8 CASE cornE | 2/3/3/¢2/2 8 
3 i — | oo < | os ~ 
; | | £ |e =z {o| 4 eFleilaleF\eis 
} | | S | |®ig| g/g] z 2 F 
} | | r = & | 4% & Bi ua 
es | | | | = =| oe * 
Ea caneeoseee 3T 3 $4,500 144 own... rol-c. . s-flex.. sol....48x3$d 48x3}d |Arch.. wd.... own... 4-544x43-42.8) 2 g-p.... Bush.. sht sat ntene ns dual. . Bosch. hand.. none.. none.. none 
Ns ove cxeduann’ ee @ heacues 144 own... rol-c. . s-flex.. sol.... 48x34d 48x5d  Arch..\wd.... own... 4-5}4x3}-42.8 2 g-p... Bush.. sht a dual. . Bosch. hand... none. . none.. none 
Pe R 1 2,100 142 Savg..ip-stl. . flex... sol*... 36x34  36x5 Bim .. wd.... Wau.. 4-33x53-22.5) 4 cent...own,..|cst...... Can. ..\cel.. sing... Kismn. hand.. none.. none... none 
eee RB 13 | 2,490 142 Savg..'p-stl. . flex...sol*....36x3§ = 36x6 Bim .. wd... . Wau.. 4-33x5}-22.5 4 cent...!own... |cst.. Can. ...cel sing... Kismn.hand.. none. . none. . ‘none 
Acason ..-H 2} 3,150 150 Savg.. p-stl.. flex... sol....36x4 36x7* Bim ..wd.... Wau.. 4-44x53-29.0) 2 cent... own... cst...... Can. ..cel sing... Eismn.|hand.. none.. none.. none | 
Acason ..-L) 3h | 4,15)/172 Savg..ip-stl. . flex... sol... .36x5 36x5d_ «s«/Bim.. wd.... Ww au.. 4-44x63-29.0 2 cent... own... :st...... Can.. . cel sing... Eismn. hand.. none.. none. . none 
Acason . Mi 5 5,150 187 Saivg.. p-stl.. dex... sol.... 36x6 40x6d Sth... mt.... Wau..4-43x63-36.2) 2 cent... own... st...... Can... cel sing... Eismn.hand.. none..'..... : 
Ace... oagent Mt ewkes 144 P&B.. p-stl. . flex... sol....34x3h  34x5 Sch... wd.... Buda., 4-33x54-22.5, 4 ther... Mod.. est. A” 5 REE. sing... West.. hand..'sl&i.. West.. none 
Ace... onl Be lees 156 P&B.. p-stl. . flex... sol*... 36x4 36x7 Day... mt.... Buda.. 4~4}x54$-29.0, 4 cent.../Mod.. est. _ Se sing... West.. hand. . 'sl&i-2. West.. none 
Acme. - Ff 2,075 130 Smith. p-stl. . s-flex.. sol.... 34x34  34x5 Bim... wd.... Con... 4-32x5-22.50 4 ther... G&O..sht...... G&O.. /fin...... sing... Eismn. hand.. lghtg.. G 35 
SG ive 56 3 panes .A 2 = 2,875,148 ‘Smith. p-stl. . s-flex.. sol.... 36x4 36x7* Bim... wd.... Con... 4-44x53-27.2 4 cent.../own... cst...... G&O.. fin...... sing... Eismn. hand.. Ightg.. G 
MR ous ..-C, 34 3,875,168 Smith. p-stl. . s-flex.. sol... . 36x5 40x10* Bim...wd.... Con... 4-4}x5$-32.4, 2 (cent... own... cst...... G&O.. fin...... sing... Eismn. hand. . Ightg.. G& 
Acme ..-E 5 | 4,975,180 Smith. 'p-stl. . s-flex..'sol....36x6  40x12* Sth...mt....Con...4-4$x6-36.2 2 |cent.... own... cst. G&O.. fin...... sing... Kismn. hand... lghtg.. G& 
Air-O-Flex ae Ye 160 |P&B..\p-stl. . s-flex.. sol.... 36x3  36x5 —..... wd... ./Buda.. 4-33x54-22.5, 4 pist... Mod... est. Mod.. pln. ....'dual. . Wag. . hand... sl&i-2. j 
All-American ..-Aj 1 1,595 130 Drt... p-st]. . flex... p&s... 33x4 32x4 ...... Wd... H-S... 4-3}x5-16.9 | 4 ‘ther...|own... cst. Stan. . cel sing... Smms* hand.. s&l. .. i 
All-Power SV4 3} 4,800166 (Prsh.. p-stl. . s-flex..'sol....36x6 36x10 = Cirk*.. mt.... Con... 4-4}x54-32.4) 2 cent.../McC.. cst... McC.. ifin...... dual. . Kismn. hand... sl&i*.. 
Apex... cose 5 1,395 130 own... rol-c.. rigid. . p&s... 33x4 32x34 Bim... wd.... Buda.. 4-34x54-19.6 4 ther... Can... est.. Can... cel sing... Aut-L. hand.. - wi 
Apex. ...-D) 14 1,595,130 jown...\rol-e. . rigid. .sol....32x34  32x4 Bim... wd.... Buda.. 4-34x5}-19.6 4 ther...Can...\cst.. Can... cel sing... Aut-L. hand. . sél.. ! 
Apex...... ...E) 24 2,450'150 jown...\rolec. . rigid. . sol... . 36x4 36x6 Prud.. wd.... Buda.. 4-4}x43-29.0) 4 jcent.../Can... est.. Can...jcel..... sing... Kismn. hand.. s&l... Ei Jed 
Armleder. . -HW 23 2,900 156 Smh.. p-stl. . s-flex.. sol.... 36x4 36x4d  Crn... wd.... Con... 4-4$x5}-27.2) 4 cent... Lng... cst.. “ee sing... Eismn.hand.. none... none. . none 
Armleder. . KW 3} 3,850186 own... rol-i... flex. ..sol....36x5 36x5d = Crn...'wd.... Con... 4-44x5$-32.4 2 cent...own... cst..... own... fin sing... Kismn.dand.. none... none.. none 
Atco.. W20, 2 2,875,150 P&B.. p-stl. . \rigid..sol*...36x4*  36x7* Sth... mt.... Buda.. 4-~4}x5}-29.0) 4 cent...Chgo.. est. Chgo.. fin sing... Bosch. hand. . none... none.. none 
Atterbury i Dee 153} /Savg.. p-stl. . flex... sol... . 36x4 36x4d = Arch... wd... . Con... 4-44x54-27.2) 4 cent...own...\cst...... Lng.. . fin sing... Kismn.'fixed. . Ightg.. Vesta. .... 
Atterbury : § {eae 1674/Savg.. p-stl. . flex... sol.... 36x5 40x5d = Arch.. wd.... Con... 4-44x54-32.4) 2 cent...\own... cst. Lng.. . fin sing... Eismn.\hand. . Ilghtg.. Vesta. .... 
Atterbury 8E 5 .... 167}/Savg.. p-stl. . flex... sol.... 36x5 40x6d Day... mt.... Con... 4-43x6-36.2 | 2 cent...own...\cst...... Lng.. . fin sing... Kismn./hand. . s&l... Delco. none 
Autocar 21UF 2 2,300 97 own... rol-c. . s-flex.. soi*... 34x4 . ee ee wd... . own... 2-43x44-18.1) 1 cent... own...sht...... own... fin sing... Bosch* fixed. § none. . none. . none 
Autocar. ..... UG21 2 2,400 120 own... rol-c. . s-flex., sol*... 34x4 ee Serer wd.... own... 2-43x44-18.1) 1 ‘cent... own...sht...... own... fin sing... Bosch* fixed. . none. . none. . none 
Autohorse........... 10 5 2,100, 43 own... rol-c.. rigid. . sol... . 34x10 : Bim... wd.... Con... 4-33x5-22.5 | 4 cent... Eurk.. sht.. Eurk.. cel...... sing... Eismn. hand. . none.. none. . none 
Available. ..... H2 2 2 950 148 own... \rol-c. . rigid. . sol... . 36x4 36x7 Sch... wd.... Con... 4-44x53-27.2) 4 ‘cent....Chgo.. cst..... Chgo..'fin..... sing... Bosch. hand.. none. . none. . none 
Available... H2', 2} 3, 250 148 own... rol-c. . rigid... sol....36x4*  36x8 Sch... wd.... Con... 4-44x54-27.2 4 cent... Chgo.. est. Chgo.. fin..... sing,.. Bosch. hand.. none. . none. . none 
Available. . -H3) 34 | 4,200 156 own... rol-c. . rigid. . sol.... 36x5 40x10* Sch...wd....Con... 4-4$x54-32.4 2 cent... Chgo..'cst..... Chgo.. fin sing... Bosch. hand.. none.. none.. none 
Available -HS, 5 4,900:168 own... rol-c,. rigid. . sol.... 36x6 40x6d* Sch... wd....Con... 4-43x6-36.2 | 2 \cent....Chgo.. est......Chgo.. fin sing... Bosch. hand... none.. noue.. none | 
Ee Al 1,750 132 P&B. rigid. . sol*....34x3}* 34x4* Bim... wd.... Con... 4-33x5-19.6 | 4 ther...([dl.... cst. aa sing.. . Bosch. fixed. . Ightg-2 Vesta. 75 
ee ...B 14 1,950 144 P&B,. 0-stl. .'rigid. .sol*....34x33* 34x5* Bim...'wd.... Con... 4-33x5-22.5 | 4 |ther.../Idl.... est. Idl....cel...... sing... Bosch. fixed. . lghtg-2 Vesta. 75 
Beck bor Ci 2 2,350 144 P&B..>-st!.. rigid. .'sol*....36x4*  36x6* Bim...iwd.... Con... 4-44x54-27.2) 4 g-p.../Idl....\est. Idl... . cel sing,. .'Bosch. fixed. . Ightg-2 Vesta. 75 
Belmont.......... AA) % = 1,150114 Savg..-stl. . s-flex.. pnu....31x4 31x4 E&O..\wd....|...... 4-34x5-19.6 4 ther.../Chgo.. est. Chgo.. \fin.. dual. . Conn.. hand... sl&i 2. Dneto. none 
Belment............BB 1} 1,950 144 own... 'rol-e. . 's-flex.. sol*... 34x44 = 36x5 Jos eae 4-33x53-22.5 4 cent....Chgo.. cst. fin.. sing... Eismn. hand. . Ightg.. Dneto. none 
Bessemer............G 1 1,600, 124 Savg.. -st!. . s-flex.. 'sol*... 34x3 34x4 Sch... wd.... Con... 4-34x5-19.6 | 4 ther... Id]... .: cel... sing... Bosch. hand.. opt... opt.. el 
Bessemer...... H-2' 14 2,085'144 P&B... -st!. . s-flex.. sol*.... 36x34 36x5 Sch....wd.... Con... 4-33x5-22.5 | 4 ther...\own... ¢: sing... Bosch. hand.. opt... opt 
Bessemer. . ...d-2; 24 2,785,158 P&B.. »-stl. .\s-flex..'sol*... 36x4 36x4 Sch....wd*....Con... 4-44x5}-27.2) 4 cent... own...'c SS ee: sing... Bosch.|hand.. opt... opt.. 
Bessemer K-24 3,985,175 P&B..-st!. .'s-flex.. sol.... 36x6 36x10 = Sth... mt.... Con... 4-4}x5$-32.4 4 ‘ther...\own... Dc scwa sing... Bosch. hand.. opt... opt. f 
Bethlehem... ... ..DG) 14 | 2.095136 Drt...-st1. . \s-flex.. sol....34x3} 345 Way.. wd.... own... 4-4x5}-25.6 | 4 |thor.../Fed... cel sing... A-Knt hand. . s&l-2.. G&D.. none 
Bethlehem. . EH 24 2,495 144 Drt... »-#1... s-flex.. sol... .|34x4 34x6 Way...wd.... own... 4-4x54-25.6 4 'ther...\Fed... . eel sing.. .|A-Knt hand. . s&l-2.. G&D.. none 
Bethlehem. . FJ 3} , 3,595 162 Drt... mst. . |s-flex.. sol... .34x4 34x5d Way.. wd.... own... 4-4}x5}-32.4 4 |ther.../Fed... .- cel. sing.. .|A-Knt/hand. . s&l-2.. G&D.. none 
SE 24 «2,700 150 P&B.. n-stl. . s-flex.. sol.... 36x4 36x7 Day. . mt.... Buda.. 4-4}x54-29. 4 ‘cent... Chgo.. Se sing... Bosch. fixed.. none.. none.. none 
Bolistrom A 5 ve 144 own... rol-e.. flex... sol*... 36x6 36x6 elrk... mt.... own... 4-44x54-29.0 1 cent...own... es sing... |Bosch.\hand..|...... alate boats 
Brinton F 24 3,000 150 own... rol-e. . 's-flex.. sol.... 36x4 36x6 Sch... wd.... Con... 4-44x5}-27.2) 4 cent... M-R J gli cs-s:0e sing.. .|Bosch. hand.. none. . none. . none 
Briscoe T-34 1 1,485 121 Prsh..n-c+!. . rigid. . p&s... 33x4 34x4 Hay. . wd.... own... 4-33x5-18.2 | 4 ther...|Pfx. .. 2a-t.....\sing.. ..Conn.. hand. . sl&i-2. Aut-L. none 
Brockway ...S 14 2,100 140 Prsh.. »-ct!.  3-flex..'sol.....36x34 36x5 H&D.. wd... . Con... 4-33x5-22.5 | 4 (ther.../Bush 2 sing... |Kismn. fixed. . sl&i-2. Dneto. 200 
Brockway K-4 24 2,950 152 Prsh. . n-ctl... s-flex..\sol.... 36x4 36x7 H&D. wd Con... 4—+4x54-27.2) 4 cent.../Bush eres sing.. .|Eismn. hand. . 'sl&i-2. Dneto. 200 
Brockway..........R-2 34 3,900 164 Prsh.. n-ct!. . s-flex.. sol.... 36x5 36x5d = Sth... mt.... Con... @e44<54-32.4 2 cent.../Bush .. fin......\sing.. . |Eismn.|hand.. \sl&i-2. Dneto. 200 
Brockway..........T-5 5 5,000 172 Prsh.. »-stl. . s-flex..'sol.... 36x6 40x6d Sth... mt.... Con... 4-4$x6-36.2 2 cent...'Lng. .. fin. sing... |Eismn. hand. .|none.. none.. .... 
Champion. ........1200' 3/5 1,000 114 ...... mot, . s-flex.. pnu... 32x4 ae ere wd.... Lght.. 4-31x44-16.9 4 ther......... prs.. ......2a-b.....\sing.. ..A-Knt hand.. Ighg-2.).... . none 
Clydesdale........ 32X 1 ..... 144 P&B.. »-at}. . s-flex.. sol*... 34x34* 34x5* wd.... Con... 4-33x5-22.5 4 ther... own... cst..... own... pln..... sing.. .|Bosch. hand....... é oa 






































ABBREVIATIONS—Types of Construction 


*—other op.icns 
amid—amidship 
auto—automatic 
bevi—pbevel 
cel—cellular 
cent—centrifugal 
ehn—c hain 
est—cast 
ctr—center 
cylinders cast, 2 in pairs 
cylinders cast, 4 in block 
cylinders cast, 3 in 
threes 
eylinders cast, 1 singly 
eyl-ends—cylinder-ends 
d—dual 
d-d—dry-disk 
d-p—dry-plate 
dplx—from both motor 
& driveshaft 
d-rd—double reduction 
d-s—drive-shaft 


elee—electric 


ext-d-s—external drive- 


shaft 


ext-f-w—external front 


wheel 
ext-g—external 


gear 


ext-jst—external jack- 


shaft 


ext-r-w—external rear 


wheel 
fab—fabric 
fin—finned tube 
flex—tfiexible 
fric—friction 


g-p-——seear pump 


grv—gravity 


gset—from gear 


hyd—hydraulic 


ind-c—individual 


int-g—internal 


int-g-4— internal gear 


set 


gear 


drive on 4 wheels 


clutch 


int- tn aaa rnal rear 


wh 


el 
jot—unit with jackshaft 
ft 


i—le 
1-b—loose ball 
Ightg—lighting only 
motr—unit with motor 
mt—metal (wheels) 
mtl—metal (universal 
joint) 
opt—optional 
pist—piston pump 
plan—planetary 
pin—plain tube 
pnu—pneumatic 
pres—pressure 
prog—progressive 
prs—pressed steel 
p&s—pneumatics in 
front, solids in rear 
p-stil—pressed steel 
r—right 
r&c-—right & center 


r-rd—radius rods 


rol-c—rollied channel 


rol-i—rolled I-beam 
selec—selective 
s-flex—semi-flexible 
sht—sheet 


s&l—starting & lighting 


sl&i-2—starting, 
ing & ignition, 2 
sol—solid 
sprgs—springs 
sq-t—square-tube 
start—starting only 
t-arm—torque arm 


light- 
unit 


ther—thermo-syphon 


t-p—two-point 
t-t—torsion tube 
vae—vacuum 


wat-tube—water tu! 


wd—wood 


2e 


w-d—multiple disk in oil 


w-p—plate in oil 
wr—wire 
zz-t—zig-zag tube 


ABBREVIATIONS—Makers of Parts 


*Ot 


her Options 


Acme—Acme Universal 


B&W—B & W Mfgz. ©o. 


Joint Mfg. Co. 
A-Knt—Atwater-Kent 
Al-Ch—Allis-Chalmers 
Aloy—Alloy Steel Spring 
Amer—American Mag- 

neto Co. 
Areh—Archibald 
Arvaec—Arvac Co. 
Aut-L—Auto-Lite 
Auto—Auto-Wheel Co, 
A-W-W—aAutomotive 

Wire Wheel Co, 

a ea & Ball 
Beck—Borg & Beck 
Goste-—Beriine 
Bet—Betts Spring Co. 
Bim—Bimel 
B-Lipe—Brown-Lipe 
Blood—Blood Bros. 
Brem—Bremer 








Bvr—Beaver Mfg. Co. 


Can—Candler Radiator 
Cant—Canton-Cleveland 
Carl—Carleton Co, 

Cart—Carter Carburetoi 


Cas—G. M. Castle 
CAS—C, A. S, Products 
Ch o—Chicago Mfg. oe 


Chie—Chicago-Standari 
Chmp—Champion Auto 
Spring Co. 
Chy—Cheney 
Clrk—Clark Equipment 
Col—Columbia Axle Co. 
Con—Continental Motor 
Conn—Connecticut 
Crn—Crane & Mac- 
Mahon Co. 
C-S—Christopher Simp- 
son Iron Co, 
Day—Dayton 
Del—Delaney 
Detlaf—Detlafft 


eeeree2o2222eren 
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ENGINE | TRANSMISSION | BRAKES CONTROL  |UNIVERSALS 
= | | 
uo- GOVERNOR | SPEED | FUEL SYS.| CLUTCH | GEARSET [riva DRIVE} . | r | STEERING 
| } 2 ma | CI 
7 fed snared | |e ilalz cn tae 
| @ | | a m | z 5 a Name and Model 
- | r | | | @)ae/e 4/2 x - si e| gs 
“a & , ifs ® | - c oe a 6 & > > ‘s 
3 sal eisded ei 2le] a) a2] a) bigiel @)d]ele/7] * |e] Playspelé 
~ bs - | cal = | = | ~ bart 
. el $ A jsriee s/s = = Zl lal = =<i/ai/2/ 3 = |= | 
= } ie § e | 1 
a } | Fr | | | $§ 4 a. | wry 
| | > 4 | 
— BONO: /QOWBS « «| 0is0esJoncisee|ves Schblr.. grv. ..\none.. none... elec....\none... amid..| 2 int-g-f.own...|...... rrd...\rrd...\S-P.. . ext-r-w..ext-f-w..r...Gem..r...mtl.. Franck A. &B........... 3T 
8 SUND.MOER, « «000 <0]s0050%|050-0 Schblr.. orv. ..none.. none... elec....|none...jamid..| 2 int-g-f.own...|...... r-rd...t-rd.../S-P... ext-r-w.. ext-f-w|..r...Gem..r...mtl.. Franck A. &B........... 5T 
“< cent. Wau...motor |......|.... Schblr.. erv...jd-d.../Fuller.. selec... Fuller..!motr.., 3 worm. |Timkn.| 8. 25'sprgs,.|sprgs..|...... int-r-w.. int-r-w...... Ross.. ctr...mtl..|Blood. .Acason............ R 
one cent. Wau...motor |....../.... Schblr.. grv...id-d...|Fuller..'selec...|Fuller..'motr..; 3 worm. |Timkn.| 9.25sprgs../sprgs..|...... int-r-w.. int-r-w...... Res;..| tr..\mtl.. Blood. ..Acason........... RB 
one | cent. \Wau...motor |......|.... Schblr.. vac... d-d. ../B-Beck.ind-c.. .|\Cotta.. motr... 3 worm. |Timkn.| 8.50sprzs..sprgs..|...... int-r-w. . int-r-w,..r... Ross... ctr.. jmt!.. Blocd. .|Acason............ H 
ses cent. |\Wau...motor |......|.... Schblr., vac... d-d....B-Brek.ind-c.. .|\Cotta.. motr.., 3 worm. /Timkn.| 10.33 sprgs../|spres..| int-r-w. . int-r-w|...... Ross. . \ctr.. mtl../Blood. .Acason............ L 
ste ent. Wau...motor |......|.... chblr.. vac. ..d-p. ...B-Beck. ind-c...(Cotta..'motr.. 3 worm. ‘Timkn. | 10.25sprgs.. sprgs..|...... int-r-w. . int-r-w!...... Ross. . ctr.. mtl.. Blood... Acason........... M 
cent. Pierce.. motor 1200 | 17 Schblr.. grv...d-d...|M & E. selec... Cotta..amid..; 3 worm. |Timkn.| 7.00sprgs.. sprgs..| Mth. . int-r-w. .|int-r-w). .1.. Ross. . ctr.. mtl.. PROUT. INES... 5 00s ceceees A 
cent. Pierce.. motor 1000 | 14 Schblr.. grv. ..\d-d. ../B-Lipe. selec... B-Lipe. amid.., 4 worm. Timkn., 7.75sprgs.. sprgs..|Mth. . int-r-w. . int-r-w ..L.../Ross..(ctr.. mtl.. Spicer.. |Ace...........000. A 
eent. Dplx... gearst | 1700 | 22 Rayfid. vac. . .\d-p. ../B-Beck. ind-c...\Cotta...motr..) 3 | worm. 'Timkn.| 7.75sprgs.. sprgs..|Dtr... int-r-w. . ji 1 .. ctr., mtl B. 
cent. Dplx... gearst 1500 17 Rayfid. vac...d-p. ../B-Beck.ind-c...\Cotta..motr... 4 worm. /Timkn. ——- sprgs.. \Dtr...|int-r-w. . i 1 «ctr... A 
cent. Dplx... gearst 1200 13 Rayfid. vac... d-p. ..|B-Beck.ind-c...\Cotta..'amid..| 4 worm. ‘Timkn.; 12.00r-rd... sprgs.. |Dtr... |int-r-w. . i -» ctr.. | Cc 
l-b... Con.... motor | 1250 | 13 Rayfld. vac... d-p. ..B-Beck.ind-c.. .Cotta.. amid... 4 worm, Timkn.| 11.67r-rd.. . 'sprgs.. |Dtr... int-r-w. ./ 1 ee ¢ E 
suct.. Phro... motor 1800 28 Stmbg. grv...d-p...B-Beck.selec.../B-Lipe.amid.. 4 int-g...Russl..; 5.46r-rd...jr-rd...|......! int-r-w 1 \ i : e Cc 
eee 2500 25 Stmbg. egrv...d-p...B-Beck.seleo...(G-Lees. motr..| 3 int-g..Torbn..| 6.50 sprgs.. sprgs.. 'Dtr... ext-r-w.. int-r-w . .1.. . Ross. . \ctr.. mtl.. Univl. .|All-American PRES: A 
Hes suct.. Phro... motor | 1500 | 23 Zenith. grv. ..d-d. .. Detlaf..ind-c...\Cotta..imotr... 3 worm. Timkn.|..... sprgs.. sprgs.. Tuth.. jext-r-w.. int-r-w). .1.... ctr..mtl.. Unvsl..|All-Power....... SV4 
sone ROMP. NONE....|....002|.0000- 35 Stmbg. vac...d-d...Fuller.. selec... Fuller..motr..| 3 int-g..Torbn... 6.50sprgs.. sprgs.. |Dtr...\ext-r-w.. int-r-w). .]....Lavn..ctr.. mtl.. Univl..|Apex.............. Cc 
z ee a een) Dae Stmbg. vac... d-d... Fuller.. selec... Fuller..motr.. 3 int-g..'Torbn..| 8.00sprgs.. sprgs.. [Dtr.. . ext-r-w.. int-r-w|. .1.... Lavn.. ctr.. mtl.. Univl. .|Apex...........+-. D 
= cent. Dplx... motor 1177 | 14 Stmbg. vac... d-d... Fuller..|selec.../Fuller.. motr.. 3 int-g..'Torbn.., 9.00sprgs.. sprgs.. |Dtr...|\ext-r-w.. int-r-w). .1... .Lavn., ctr.. mtl.. Univl../Apex.............. 
ain cent., Pierce.. motor 1100 | 16 Schblr.. grv. ..d-d. .. B-Lipe. selec. ...B-Lipe. motr.. 3 worm. Timkn.| 8.75r-rd...'sprgs..|Mth. .|int-r-w. . int-r-w). .1.... Ross. . ctr.. mtl Spicer* |Armleder........ HW 
wis cent., Pierce.. motor 1100 14 Schblr.. grv...d-d... B-Lipe. selec... 'B-Lipe. motr.. 3 worm. Timkn. 8.75r-rd... sprgs..|Mth. . int-d-s... int-r-w|. .1.... Ross. . ctr.. mtl.. Spicer* |Armeder........ KW 
‘ cent. Pierce.. motor | 1150 | 16 Stmbg. vae...d-d... Fuller..selec.../Fuller.. amid... 4 worm. Wis...| 7.75sprgs.. sprgs.. Shel... int-r-w. . int-r-w). .1.. . . Ross. . ctr.. mtl art...|Ateo............ w20 
wasad suct.. Mnsch. motor 1300 | 15 Zenith. grv...(d-d. ..B-Lipe. selec... B-Lipe. motr.. 4 worm. Timkn. 9. 25sprgs.. sprgs.. Sp-P. .int-r-w. . int-r-w|..r...Gem..1... mtl.. Spicer., |Atterbury........ 7CX 
“ suct.. Mnsch. motor | 1200 | 13 Zenith. grv...d-d. .. B-Lipe. selec. ...B-Lipe. motr... 4 worm. Timkn. 10.33sprgs..|...... Sp-P.. int-r-w. . int-r-w..r...Gem..r...mtl.. Spicer.. |Atterbury......... 7D 
ane cent. Con.... motor | 1150 11 Zenith. vac... id-d...B-Lipe. selec....B-Lipe. amid. 4 worm. Timkn. 11.60r-rd...|...... \Sp-P.. int. int.......1....Gem.. ctr.. mtl.. Spicer.. Atterbury......... 8E 
aie none. none... none..|...... 20 Stmbg. grv...id-p...own.... prog...own....amid.. 3 d-rd...own....| 8.30sprgs.. sprgs..|...... ext-r-w.. int-r-w . .r Ee Se eee \Autocar........21UF 
a none. none... none,.|...... 20 Stmbg. grv...id-p...own....|prog. ...own....amid..: 3 |d-rd...\own.. 8.30sprgs.. sprgs..|...... ext-r-w.. int-r-w ..r .. (Autocar. .. .UG21 
one hone, none... none..| 1200 | 15 Stmbg.. grv. ..d-p. .. B-Beck.selec...|Detrt.. amid.. 3 int-g.. own..../ 11.41 tor-a.. tor-a.. Chmp ext-d-s.. int-f-w..c...own...T...|... petty Autohorse.....: ..10 
ceca none. none... none.., 940 13 Stmbg erv...d-d...B-Lipe. selec. ..'B-Lipe. amid..; 4 worm. Wis*. 7.75r-rd... sprgs.. |Tuth.. int-r-w. . int-r-w . .1... . Ross*. ctr.. mtl*. Spicer* Available......... H2 
faa cent. Pierce.. motor | 1051 | 13 Stmbg. grv...jd-d... B-Lipe. selec... B-Lipe. amid... 4 worm. Wis* 8.66r-rd... sprgs.. /Tuth.. int-r-w. . int-r-w . .1.... Ross*. ctr.. mtl*. Spicer* Available. ...... H21, 
none cent. Pierce.. motor 924 9 Stmbg. grv...d-d...B-Lipe. selec... B-Lipe. amid.. 4 worm. Wis*.. 10. 66r-rd... sprgs..Tuth.. int-r-w. . int-r-w ..1.... Ross*. ctr.. mtl*. Spicer* |Available......... H3 
aa cent. Con....motor| 881 9 Stmbg. grv...d-d...B-Lipe. selec... B-Lipe. amid... 4 worm. Timkn.| 11.66r-rd.. . sprgs.. /Tuth.. int-r-w.. int-r-w..1.... Ross. . ctr.. mtl*. Spicer* \Available......... HS 
| | | | | 
75 cent. Pierce.. motor |......|.... Stmbg. grv...d-d...'Fuller..'selec.../....... motr.. 3 int-g.. Cirk. 6.50 sprgs.. sprgs.. Hig... \ext-r-w.. int-r-w.. .1.... Lavn.. ctr.. fab. . Blood..'Beck.............. A 
75 cent. Pierce. motor |......|.... Stmbg. grv. ..id-d.../Fuller..selec...)....... motr..| 3 int-g../Cirk. 8.00 sprgs.. sprgs.. |Hig... ext-r-w.. int-r-w). .1.... Lavn.. (ctr. mtl.. Blood..'Beck.............. B 
os cent. Pierce. d-s....|......|.... Stmbg. jgrv. ..(d-d. ..'Fuller..jselec...|....... motr..| 3 int-g.. Cirk. 9.00 sprgs.. sprgs.. Hig... \ext-r-w.. int-r-w). .1.... Lavn. ctr.. mtl.. Blood..'Beck.............. 
Ro cent. Pierce.. motor 1050 | 18 Zenith. grv. ...W-P..(G-Lees. selec...|G-Lees. motr... 3 int-g..Cirk...| 5.25 sprgs.. sprgs..|Mth. . ext-r-w... int-r-w. .1.... Lavn.. ctr imtl.. Sterl...|Belmont.......... 
pear cent. Pierce.. motor | 1050 | 16 Zenith. vac... W-P..G-Lees. selec... G-Lees. motr../ 3 int-g..Cirk.... 7.00sprgs.. sprgs../Mth. .ext-r-w.. int-r-w . .].. . .Lavn.. ctr. mtl ‘Sterl. .|Belmont.......... 
none’ none... none. | 1450 | 20 Zenith. grv...d-d...\Fuller..\selec...Fuller...motr..| 3 int-g../Torbn..) 7.00sprgs.. sprgs..|S-P. . . ext-r-w.. int-r-w). .1.. . Ross. . ctr. mtl..'Arvac..|Bessemer.......... 
ois cent. Pierce.. motor , 1400 | 17 |Zenith. grv. ..\d-p. .. B-Beck. selec. ..|B-Lipe. amid..| 3 int-g../Torbn..| 8.00r-rd...'sprgs..|S-P. . . ext-r-w..int-r-w . .].. . . Ross. . |ctr: -mtl.. Arvac..\Bessemer........ 
= cent. Pierce.. motor 1400 | 14 Zenith. grv. ..|d-p. .. B-Beck. selec. ..B-Lipe. amid..| 4 int-g../Torbn..| 8.00r-rd...sprgs..|S-P. . . ext-r-w.. int-r-w’. .1... .|Ross.. ctr., mtl. .|Arvac../Bessemer........ 
es f cent. Pierce.. motor | 1250 | 12 Zenith. grv. ..id-p. .. B-Beck.selec. . ..B-Lipe. amid..| 4 jint-g..'Torbn..) 10. 25r-rd... sprgs..|S-P. . . int-r-w. .ext-d-s. .1..../Ross..|ctr.. mtl..Spicer |Bessemer........ 
none cent., Pierce.. motor | 1358 | 18 Stmbg.. grv. ..\d-p. .. B-Beck. selec. . .[Detrt.. motr..| 3 jint-g../Russel. | _8.20sprgs.. sprgs.. Shel... ext-r-w. . int-r-w). .1..../Lavn..|ctr.. mtl. . Univ. . Bethlehem 
il cent.. Pierce. motor | 1303 | 15 Stmbz.. grv.../d-p. .. B-Beck. selec. ..|Detrt.. motr..| 3 |int-g../Russel. | 10.02sprgs.. sprgs.. Shel... \ext-r-w. . int-r-w’. .1.... Lavn..(ctr.. mtl. . 'Univl. . Bethlehem 
none cent.. Perce,. motor | 1113 | 12 Strbz. grv...\d-p. .. B-Beck.selec. ../Detrt..'motr.., 3 int-g../Russel.| 9.40sprgs.. sprgs.. Shel... |ext-r-w.. int-r-w). .1.... Lavn..|ctr.. mtl. . Svicer.. Bethlehem 
none cent, Pierce..motor | 1100 | 15 |Stmbg. grv....\d-d. . .|B-Lipe. selec. . ./B-Lipe. motr..| 4 | worm. (Timkn.| 8.50sprgs.. sprgs../Tuth.. int-r-w. . int-r-w . 1... .|Ross ictr.. mtl. . Univl. .Betz................ 
MG }.0 0600 motor 1000 | 12 Stmbg. grv...id-d...|....... ind-c...own....jamid..| 4 int-g..own....)...... sprgs.. sprgs..|......lext-d-s. . ext-w4..1.... Gem..'ctr.. mtl.. own... ./Bollstrom.......... A 
gees cent. Pierce.. motor 1000 | 18 Stmbg. grv...id-d. .. B-Lipe. selec. . ..B-Lipe. motr.., 3 | worm. |Timkn.|...... r-rd.. .|t-arm. |Phila.. int-r-w. . int-r-w. .].... Ross. . |&c. mtl. .|Spicer.. Brinton. ........... F 
lnone none. none... none.. 2400 | 25 Buick.. grv...\cone.. own....selec...own....motr..| 3 jint-g..{Russel.| 8.20sprgs.. sprgs.. |Aloy. . ext-r-w.. int-r-w). .1... . Lavn..|ctr.. mtl nvsl..|Briscoe......... T-34 
200 none. none... ...... 1300 | 18 Schblr.. vac. ..\d-d. .. B-Lipe. selec. ..|B-Lipe. motr.. 3 worm. Shel....| 7.80r-rd...'sprgs.. |Merl. . int-r-w. . int-r-w|. .1.... Gem. . ctr.. mtl. . Spicer.. /Brockway.......... Ss 
200 Rone, none...'...... 1200 | 15 Schblr.. grv. ../d-d. ..'B-Lipe. selec... B-Lipe. amid..| 4 worm. |Timkn.) 8.50 r-rd.. . sprgs.. Merl. . int-r-w. .int-r-w . .....Gem.. ctr.. mtl.. Spicer.. /Brockway........ K-4 
200 hone. none... ...... 1200 | 12 Schblr.. grv. ..\d-d. ../B-Lipe. selec. . .'B-Lipe. amid... 4 | worm. ‘Timkn.| 10.33'r-rd.. . sprgs.. |Merl. . int-r-w. .{int-r-w|. .1.... Gem... |ctr.. mtl. . Spicer.. |Brockway........ R-2 
i ea lb... Con.... motor 1200 | 12 \Schblr.. vac... |d-d. . B-Lipe. selec. ..,B-Lipe. amid... 4 worm. ‘Timkn. | 11. 66r-rd... sprgs.. Merl. .\int-r-w. . int-r-w..1....\Gem.. ctr.. mtl. . Spicer. Brockway. Snsanhle T-5 
| | | | : 
. th tag CE ME) i Rie oes MSc cleveasnce a ee motr..| 3 bevel..|..... 5.25 sprgs..'sprgs..) ..... ext-r-w.. int-r-w..1.......... ctr.. mtl..'....... Champion....... 1200 
ae cent. own.... motor 1200 | 17 |Zenith.\grv. . aad. B-Lipe. selec... B-Lipe. motr... 3 |worm. '$.P....| 7.25r-rd... sprgs.. S-P.. . int-r-w. . int-r-w . .1.... Ross. . ctr.. mtl. . Spicer.. \Clydesdale....... 32X 
ABBREVIATIONS—Makers of Parts—(Continued)— 
e a vetroit G. & M. Gem—Gemmer | a nson Co, ah otine te. Se. Rees Ae Co. Oe 
: ltw—Ditwiler Mfg. Co, G-Lees—Grant-Lees <al—Kalamazoo Mot—Mott Thee s. oe = . 
d Dneto—Dyneto Grn—Greens Car Wheel Kel—Kelsey Wheel Co. M-R—Marlin-Rockwell R&V—Root & VanDer- Coen Suantes Sies, Co. 
rt—LDetroit Pressed H&D—Hoopes Bros. & Ken—Kenosha Wheel & MSC—Massillon _voort | Ti — Timk 
" Steel Co, Darlington Knz—K untz Mth—Mather Sag—Saginaw T ms —T “D en 
d Dtr—Detroit Products Har—Harrison Lavn—Lavine Mut—Mutual Wheel Co, Sal—Salisbury Tuthe-T — 
= Dtrt—Detroit Lubricator Hart—Hartford LeR—Le Roi Nat—National Spring Savg—Savage Arms ivi— U1 i ss 1 Prat 
. Dun—Dunbar Mfg. Co. Harv—Harvey Lght—Light Mfg. Co. Natl—National Can Co, Seh—Schwarz WheelCo. Univl—Universal Prats. 
a Dur—Durston Gear Corp. Hay—Hayes Wheel Co, L-N—Leece-Neville Co, .N-E—North East Schbir—Schebler Uav— Universal 
a M—English & Mer- Her—Hercules Lng—Long Nich—Nichols Elec. Co, Shel—Sheldon Jnvel—Universal Mach. 
, Sick Hig—Higgins Lvgn—Livingston P&B—Parish & Bingham Simp—Simplex Uw; S.—U. S. Spring Co. 
E&0—Eberly & Orris Hink—Hinkley Lye—Lycoming Perk—Perkins S-J—Shotwell-J ohnson ‘Wag—Wagner 
‘ psmn—Eisemann Hol—Holley Marvil—Marvel Eye—Zetere Sach. Oo. ie na ge tg — ct ee 
7 “ns—Ensign Carbur | = Mas—F. C. Maso hy x—Perfex Radiator Smh—A. O. Sm — 
aH Eric—Ericsson Mfg. = HLS Herachell- Spill Mast—Master ines Phil—Philadelphia Sth—Smith Steel Wheel West—Westinghouse 
or Eurk—Eureka man MeCn—McCanna Phro—Pharo Mfg. Co. S-P—Standard PartsCo. Wil-B—Wilcox Bennett 
F&H—French & Hecht Hy H i M&E—Merchant & Prsh—Parish Mfg, Co. Spltf—Splitdorf Wis—Wisconsin Parts 
FAC—F, A, Chapper yd—Hydraulic Se Prud— Prudden Sp-P—Spring Perch Co. W-L—Ward-Leonard 
Fed—Fedders Idl—Ideal M . Rayfld—Rayfield Stan—Standard Radi- W&L—Waterhouse & 
D- Fix—Flexo Mfg. Co. Ind—Indestructible eC—McCord Rem—R Lester Co, 


Iron—tIron City 


soc. ~imeaanmaaiee Mach, 
‘o 


emy 
Rowl—Wm. H. Rowland 


ator 
Stand—Standard Steel 


Way—Wayne Wheel, Co. 


Jacox—Jackson-Church- ‘ Roy—Royer Wheel Co. Spring Co, Wol—Wohlrab 
g O—G & O Mfg, Co. Wilcox. Merl—Merrill Spring Co. R-T—Rome-Turney Sterl—Sterling Bearings Wsc—Wisconsin 
(S—Garden City Jck—Jackson Auto Miller—H. A. Miller Rug]l—Ruggles Stmbg—Stromberg ¥ng—Y oungstown 
“prings Ins—Phineas Jones & Co. Mnreh—Monarch Rus—Russel Car & Frdy. Sta—Standard Wheel Co, ressed Steel Co. 
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d-p—dry-plate 
dplx—from both motor 
& driveshaft 
d-rd—double reduction 
@-s—arire-shaft 


hyd—hydraulic 
ind-c—individual clutch 
int-g—internal gear 
int-g-4—internal gear 
drive on 4 wheels 


p&s—pneumatiecs in 
front, solids in rear 

p-stl—pressed steel 

r—right 

r&c—right & center 


wd—wood 
w-d—mul!ltiple disk in oil 
w-p—plate in oil 
wr—wire 

zz-t—zig-zag tube 








Bim—Bimel 
B-Lipe—Brown-Lipe 
Blood—Blood Bros. 
Brem—Bremer 
Bvr—Beaver Mfg. Co. 


| | j | 
FRAME | TIRES | WHEELS ENGINE 
: g Fi | Sisco in ins. | 4 | COOLING | IGNITION | ELEC. SYSTEM 
a ae - ! = | 
3 2 { —_ | as 5 | | | 
Name and Model 3 $131.13). - sz «(US Radiator | | ao | 
c . = “ 5 e ~ i 2 rt Ee; | S 2 | a 
° 3 ~s a> € 4 a | e eo . | é 
° e| ? = s = nM ‘i s = s £0 3! | | © = I els 
= : a g 2 g< £2 | CASE cornE | 8) 2/2/)8/4 6 
| Pay ee ee oe Bea 
| | 5 | @ ~ o | | 2 = 
| | ee ‘| Bla) & B a 
| | | = | | 3 ei . a | | 
—— — u 4 | 
Cly desde. were 445|146 las... p-stl. . \s-flex.. |sol*... 36x34* 36x6* ...... wd....\Con.. .;4-33x5-22.5 | 4 . |Bosch.|hand..'..... 
Clydesdale......... 65X| 24 | 3, 200/163 IP&B.. p-stl. . \s-flex.. 'sol*....36x4*  36x8* (Sth...) nt....\Con.../4-4}x5}-27.2 4 ..{Bosch.|hand..|......|..... 
Clydesdale..........90) 34 | 4 075)180 | |P&B..\p-stl. .\s-flex.. |sol.... 36x53 40x10 Sth.../mt....\Con.../4-44x54-32.4) 2 |Boseh.|hand..|......)..... 
Clydesdale ccnrtetesall 120B) 5 5,025 = IP&B p-stl. . s-flex.. \sol.... 36x6 40x12 Sth.../mt..../Con...'4-43x6-36.11) 2 .|Bo:eh. ‘hand... sey eae 
COP. co ecccenevees i Ae 140 |...... 6 ae sol 34x4 iS4x5*° |...... D siadeee'e Con.. ./4-34x5-19.6 4 SS SS ae 
nines siaeed 19 13 ]...... 144 |...... rol-e..|...... pol....36x4 6x6" fost. Con... 4-3}x5-22.5 | 4 EE sincabicanecdsxcns 
eR sahinaianicaan 20,2 |......| 152 |...... rol-c. .|...... gol....|36x4 (36x7 |......|...... ‘Con... .|4-44x53-27.2 4 kd 
Columbia............ Fi 1 1,750|126 jown...\rol-c. . flex. ..|sol..../34x3$ 34x4 Crn...jwd....\Con.../4-33x5-22.5 | 4 lsing. . .|Bosch. lhand.. |none.. none. . none 
ERS 6icseeucwns Gi 24 2,750) 144 jown....\rol-c. . \s-flex.. sol... ./36x4 36x7 Crn...\wd... .|Hink..'4-4x53-25.6 | 4] isi .|Bosch. |hand., |s&1-2. \Remy.| 125 
mmerce........... E} 1 | 1,590/126 |Drt...|p-stl. .flex...'sol*.../34x3*  (34x4* — Bim....|wd... .|Con.. .|4-33x5-22.5 | 4 ing.. .|Rismn.|fixed. .\s&l. . . Bijur.. none 
Commerce.......... EP} 14 1.965) 134 |Drt... p-stl. . \flex. ../pnu.../36x6 36x6 Bim...|wd..../Con...|4-33x5-22.5 | 4 i .|Eismn. fixed. .'s&l. . Bijur.. none 
ay Kauaccsewen Al 14 | 2,350/140 |P&B..|p-stl. .'s-flex..|sol..../36x3}  36x5 iCrn...|wd... .|Buda.. 4-3}x5}-22.5) 4 \sj ‘|Eismn Jhand..|........ 
Concord. . .B) 24 | 2,850/150 |P&B..\p-stl. . 's-flex.. sol... ./36x4 36x4d  (Crn...|wd....|Buda../4-4}x54-29.0) 4 | lsing.. .|Bismnjhand..|......\.......... 
ET eM Bi nenes 124 |Savg..ip-stl. .|...... pnu...32x44 32x44 (E&O..\wd....'Con.../4-34x5-19.6| 4 "‘lsing.. ./Simmsjand..\s&l......... none 
Conestoga........... 20} 1 | 2,100/128 jown...|rol-c..|...... sol*....34x3$* (34x5* |E&O..\wd....\Con...|4-3}x5-19.6 | 4 (ther. ising. .\Simmslhand..|........... 
Conestoga........... 30} 2 | 2,700/138 own... \rol-c. . rigid. .sol....36x4 36x4d_E&O..|wd....\Con.../4-32x5-22.5 | 4 (ther. ; ing...|Simmshand..|......)..........- 
BEER. ccvesceseooes E 1 .200}130 own... rol-c. . flex. ..sol....34x34  (34x4 Bim...|wd....|Con.. ./4-33x5-22.5 | 4 ither.../McC.. lest...... McC.. |fin...... ising ..{Eismn.|hand.. |none. ./none..|.... 
COBM... 0. crecccece D) 14 | 2,600)130 jowa...jrol-c.. flex. ..'sol..../36x3$ = 36x5 Bim...|wd....|Con.. ./4-33x5-22.5 | 4 \ther...|McC.. |cst...... McC... |fin...... sing. . .|Eismn./hand.. |none. . none. .... 
COTOME. 0... 0ccccee C| 2 | 3,230/148 jown.../rol-c../...... sol.....36x3$  (36x7 Bim.. .|wd... .|Con.. .|4-44x5}-27.2) 4 |cent...|/McC..\cst...... McC../fin...... sing. . .|Eismn.| lhand.. |none. . none 
RESO B) 24 | 3,500/148 lown... \rol-c. . \s-flex.. \sol..../36x4 36x7 Bim. iwd.. .\Con.. ./4-43x54-27.2) 4 |cent...|/McC..jest....../MeC..|fin..... sing’ .. /Eismn | Jhand.. none. . none 
COPD... . soe eevee A) 34 4,200)178 jown.. . rol-c s-flex.. sol... .|36x5 36x10 (Sth.../mt..../Con...|4-43x54-32.4) 2 \cent...!McC..|est..... McC.. /fin..... _lsing.. ./Eismn.|hand.. /none. . none 
ey AA! 5 | 5,000/178 \own...!rol-c. . s-flex.. sol... .|36x6 40x12 Sth...|mt....\Con...|4-43x6-36.2 | 2 |cent. iMeC oe we ia beewen lsing.. .|Hismn./hand.. none. . none 
| | | | | | } | 
Day-Elder A} 1 | 1,925/128 |Savg..|p-stl. . |s-flex.. sol... .|34x3 34x4 Jns. ..\wd..../Con...|4-33x5-22.5 | 4 |ther.../Bush.. jest...... Bush.. /fin...... sing. . .|Eismn.|fixed. . 's&l....\Fismn. 150 
Day-Elder........... B) 14 | 2,200/144 |Savg..ip-stl. . 's-flex.. |sol.....34x3$  34x5 Jns...\wd....|Con.. ./4-33x5-22.5 | 4 |ther.../Bush.. jest. ./Bush..|fin...... sing. . .|Fismn.|fixed. ./s&l... Exsmn. 150 
Day-Elder........... D| 2 | 2,600/144 |Savg..|p-stl. .s-flex../sol....'36x7 (36x6 =—Jns. . .|wd... .|Con.. .|4-4}x54-27.2| 4 |cent.../Bush..jest...... Bush../fin......|sing.. .|Eismn. fixed. .|s&].. .|Eismn.) 150 
RESIS: C} 2} | 2,850/150 |Savg. .|p-stl. 3-flex..'sol..../36x4 |36x7 Jns....wd....|Buda..|4-44x54-29.0) 4 ‘cent. [Bush ee Bush..|fin...... sing... .|Hismn.|fixed. .|Ightg.. Eismn. 100 
Day-Elder........... F| 3} | 3.550/165 |Savg..|p-stl. .'s-flex..'sol..../36x5 (36x5d Js. ..|wd... .|Con.. .|4-44x54-32.4| 2 |cent.../Bush..|est....../Bush..|fin...... sing... |Eismn.'fixed. .|Ightg..|Eismn. 100 
Day-Elder........... E| 5 | 4,500)150 |Savg..'p-stl. .'s-flex.. sol. ...|36x5 40x6d_ (\Jns. ..|wd... .|Buda..|4-43x6-32.4 | 2 jcent...(Bush../est...... Bush..|fin...... sing. . .|Berlg.. fixed... Ightg Eismn. 100 
Dearborn............ F, 14 | 1,980/126 jown,..|rol-c. . s-flex..|sol*.../34x4* (34x5* |... jwd....|Con...|4-34x5-19.6 | 4 ther...|......|est......]...... _ eee sing...|Bosch.jhand..|......|....- aes 
arborn ..BW) 2 | 2,250)133 lown...|rol-c. . |s-flex..\sol..../34x4 a lwd... .|Buda..|4-33x5}-22.5, 4 sing.. .|/Bosch. |hand. See Saal ae 
Defiance Jaen Canes /140 |Drt...|p-stl. . s-flex.. pnu...|35x5 \36x6 Crn...{wd....|Con.. .'4-3$x5-22.5 | 4 | ‘sing. . igisieds hand.. \s&l-2.|..... none 
NL ss cccnament sae 1140 |Drt...|\p-stl. . s-flex.. pnu...'35x5 \38x7 Crn...\wd....|\Con.../4-3?x5-22.5 | 4 eS SS ee thand.. |s&l-2.)..... none 
a> E2) 2 | 2,250/134 |Prsh. . p-stl. .|flex. ..\sol*...|34x33* (36x5*  (Sch...|wd....|Con...|4-4$x53-27.2) 4 sing.. .|Eismn.jhand.. none. . none. .... 
RE E214) 2} | 2,600/136 |Prsh. .|p-stl. . flex.../sol*...36x4* (36x6*  Sch.../wd....|Con...|4-43x5}-27.2, 4 sing. . Jhand..!none..none..|.... 
eee 12) 1 | 1,950/124 |Drt.. .|>-stl. .|s-flox..Jonu...|35x5 | 7 eee wd..../Con.. ..4-3}x5-19.6 | 4 sing... -|Eismn. fixed. .|none,./' one. 
ee 134, 2 | 2,450)144 |Drt...|o-stl. .|s-flex..sol....36x3} 36x6 ae Se Con.. .}4-33x5-22.5 | 4 ing.. .|Eismn.|fixed. .|none .. none 
| ee 251 3 | 3,250/150 |Drt...|o-stl. ./s-flox..isol..../36x4  [36x7 |... imt..../Con...|4-43x54-27.2 4 ising, . |Eismn.|tand..\none .. none 
DNS aviewscnconke 210) 5 | 4,900/170 |Drt.. ./o-stl. . s-flex..sol.... 36x6 2 nt... ./Con.. . 4-44x5}-32.4) 2 jsing.. .|Eismn. hand... nore .. ron¢ 
Diamond-T... ..T| 14 | 2,220/144 iSmh. ./p-stl. .|...... sol....'36x3$ (36x5 |...... “ ee See 4-33x5}-22.5 4 sing. . ‘!Bosch. ifixed..|..... axs 
Diamond-T. . “"FS| 13 | 2,445/144 |Smh. .\p-stl..|...... gol....(36x3$ (36x5 |... Navies 4-33x53-22.5) 4 sing.. |Bosch. fixed. .|..... oe 
Diamond-T... . dl 14 | 2,755|154 |Smh. .'p-stl..|...... sol....jc0xag (36x5 |...... lwd....'Con.. .|4-33x5-22.5 | 4 sing.. ‘|Bosch. __. ee 
Diamond-T... . 3 2 3,185/154 |Smh. . p-stl. .|)...... sol... ./36x4 a ene wd... .|Con.. .|4-44x5}-27.2' 4 |cent...)......jest......|G&0O..|fin...... sing.. .|Bosch. |fixed..|......'. , 
Diamond-T......... LB) 34 | 4,390/170 /Smb. .|p-stl../...... sol... ./36x5 a eee wd... .|\Con...|4-44x5}-32.4) 2 ising... .|Bosch, |hand..|......!. cMeales 
mond-T. . }5 | 5,190/170 |\Smh. .'p-stl..|...... sol.... 36x6 a eee lwd....\Con.. .|4-44x54-32.4) 2 sing.. ./Bosch. =" Sea ee wate 
Diamond-T.......... S| 5 | 5,660/180 Smh..\p-stl..)...... sol... .'36x6 40xéd |...... wd... .jown... 4-43x6-36.2 | 2 ising. . .|Bosch. hand..|..... rn ee 
TS, ! K-4| 24 | 3,285|144 Smh. . p-stl. . s-flex.. scl*.../36x4* = 36x8* Sth... mt..../owm.. .|4-41x54-29.0) 4 sing.. .|Bosch. |hand.. s&l-2. West..| 175 
BRS co pnnenak ees K-7| 3} | 4,200/154 |Smh. .|p-stl. . s-flex..'sol*.../36x5* 36x10* Sth...|mt..../own.. .4-43x5}-29.0 4 sing.. .\Bosch. |hand.. \s&l-2. West... 175 
ee 1 | 1,'00)120 jown...jrol-c..|......\sol*...|34x5 35x5 own...|wd.... Buda..|4-33x53-22.0 4 sing.. .|Eismn./hand..|..... . 
Douglas....... E| 24 2,525/136 jown...jrol-c../......'sol*...'34x4 36x7 own.../wd.... Buda..|4-43x54-29.0 4 sing.. ./Eismn.jhand..|..... — 
Se E} 3} | 4,000) 130 P&B. .'p-stl. . rigid. .'sol.... 36x6 36x6 Prud.. |wd.. . .| Buda..|4-4}x5}-29.0 4 ‘sing. . . ‘Eismn. jhand.. opt. .. opt. 
Economy....... T-LHD| 2 / 1,250/128 |...... p-stl. . s-flex.. pnu... 35x5 35x5 Auto.. wd... .'own.. .|4-344x5}-21.2, 4 dual. . ‘Aut. ad. sl&i.. . Aut-L. none 
Elmira Fens Bambaoee 4 | ‘500 104 lown... rol-c. . s-flex.. pnu... 28x3 28x3 Mot..'wr.... Perk...4-33x4-15.6 | 4 ..{sing.. .|A-Knt hand.. 'Ightg.. Carl. .'. 65 
ES SRR taste ee RPE cxasy 144 |...... p-stl..|...... eol....(84x3} (865 i... eke cece EA |) ae a ORE ee Re We Bosch.'...... opt.. 150 
eee 2 Jesse . ) es “— 4 See mol....\04ESe (OES = |...cccleccees Buda,, 4— 4ix 5}- 2 ees eapen breeis ees ee dee SS ee es er soe 
Erie Laphvepienbrcenskal . | ee: | See oS Sh ee sol.... 34x4 A Be eee ee SS ES ef eee ee es Fes: “Se ee SS rere eer 
Se ep gre oa Be iecxas | SR OS 3 Eee sol.... 36x5 MEE “licwcochienwas a eee eee eee ee Se ee ‘Bosch. | BS ee 
| | | | | 
Eee 214) 24 | 3,400 144 own... rol-c........ sol.,.. 34x4 36x7 Prud.. wd....|Wau.. 4-41x52-29.0 2 cent... own... cst...... Mod. .|z2-t..... sing... 'Spltf.. ee eee 
Fageol. 34% 34 | 4,500'172 |own... p-stl. . flex... sol.... 36x5 36x5d Prud*. wd*.. .|Wau.. 4- 2 cent... own... est. .{Mod. .jzz-t.... .jsing.. ./Spltf..\hand..|......|..--- 
ERE EE: 5,5 | 5,300,172 jown p-etl...|......90l..../36x6 40x6d  Prud*. wd*... Wau. ./4-4}x6}-32.4 2 cent... own... est. Mod. .|zz-t..... sing.../Spltf.. hand..'......'...- 
ABBREVIATION S—T: pcs of Construction ABBREVIATIONS—Makers of Parts 
*—other options elec—electric int-r-w—internal rear r-rd—radius rods *Other Options BEW—B &W Mfs. Co 
amid—amidship ext-d-s—external drive- wheel rol-c—rolied channel Acme—Acme Universal Can—Candlir Radiato: 
auto—automatic shaft jst—unit with jackshaft rol-i—rolled I-beam Joint Mfg. Co. Cant—Canton-Cleveland 
bevil—bevel ext-f-w—external front I—left selec—selective A-Knt—Atwater-Kent Carl—Carleton Co, 
estcelluiar wheel 1-b—loose bail s-flex—semi-flexible Al-Ch—Allis-Chalmers Cart—Carter Carburet«! 
cent—centrifugal ext-g—external gear eat usie wit — oai—etarting & i! hting j= Paty oe ay a cas ™ reat : 
cehn—chain ext-jst—external jack- ito Poca ol — sl&i-2—starting, light- . neto Co ee Chgo—Chicago Mfg. | 
cst—cast shaft mtl—metal (universal ing & ignition, 2 unit Areh—Archibald Chie—Chicago-Stand: 
etr—center ext-r-w—external rear joint) sol—solid Arvaec—Arvac Co. Chmp—Champion Au 
cylinders cast, 2 in pairs wheel opt—optional sprgs—springs Aut-L—aAuto-Lite Spring Co. 
cylinders cast, 4 in block fab—fabric pist—piston pump sq-t—square-tube Auto—Auto-Wheel Co, Chy—Cheney 
cylinders cast, 3 in fin—finned tube plan—planetary start—starting only A-W-W—Avtomotive Clrk—Clark Equipme: 
threes flex—flexible plIn—plain tube t-arm—torque — Wire Wheel Co, Col—Columbia Axle 
eylinders cast, 1 singly frie—friction pnu—pneumatic fae ee on B&B—Ball & Ball Con—Continental Mo 
eyl-ends—cylinder-ends g-p—sear pump pres—pressure t-t—torsion tube B-Beck—Borg & Book ~—eeadl aerate 
dé—dual grv—gravity prog—progressive vac—vacuum Berlg—Berling ; Crn—Crane & Mac- 
d-d—dry-disk gset—from gearser prs—pressed steel wat-tube—water tube Bet—Betts Spring Co. Mabrn Co. 


Cc-S—Christopher S: 
son Tron Co. 
Day— Dayton 
Del—Delaney 
Detlaf—Detlafft 
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Gasoline otor I TUCKS IOFr 92 ont. 
ENGINE TRANSMISSION | | BRAKES CONTROL  |UNIVERSALS 
| 
-- GOVERNOR | SPEED | FUEL SYS | CLUTCH GEARSET FINAL DRIVE] _ | | : a 
! 3 c) > 
| ° | j | Ey g ; . Name and Medel 
f | | 4 | E- 3 sizi{a/i|¢% " . 
| ae | Ss ci] xeiesld)| . ~ s| &| = 
. ° ° & | = £ = 3 © © 3 = = : 8 : a é : 3 M k Fe = 
, tS) Elstlze fs] ] eb) 2] B] a] eel eB] ¢)/ 8) ai z=) ¢|4 
e| S/d (Shift £1 eslerl £] §| sf else | <i al Bl 8 Eis 
, | wilt 1 | , ie » |e] Pie 
; | | | 3 | at? i= | 
3 |_| Bad | | 
OS OE Pe Ef gy ee ee ey cE Le Ry eee Oy SG, SES PE EE 
a eent, own....\motor | 1200 | 18 |Zenith. grv. ..jd-d. . .|B-Lipe. selec. . .|B-Lipe.|motr..| 3 worm. ‘Timkn. | 7.00'r-rd...\sprgs..|S-P. . .|int-r-w. . jint-r-w)..1..../Ross.. ctr.. mtl. . Spicer.. Clydesdale Daan 42 
cent. own... .motor | 1100 | 14 Zenith. grv. ..\d-d.. .|B- -Lipe. |selec. . .|B-Lipe. |amid.. | 4 worm. |Timkn.| 8.50r-rd... sprgs..|S-P. . .|int-r-w. . int-r-w). .1.. . .|Ross. . |ctr..\mtl. .|Spicer.. \Clydesdale........ .65X 
cent. own... .|motor | 1100 | 13 \Zenith. grv. ..\d-d. . [B-Lipe. selec. . .[B-Lipe. amid..| 4 jworm, |Timkn.| 10.33'r-rd.. . |sprgs..|S-P. . . int-r-w. . ‘int-r-w . 1... Ross. . ctr.. mtl. .|Spicer.. |Clydesdale.......... 90 
cent own....\motor | 1100 | 10 Stmbg. vac...\d-d.../B- a selec. ..|B-Lipe. jamid..| 4 ‘worm. |Timkn. | 11.67! ir-rd.. . sprgs.. S-P. . . int-r-w. . int-r-w . .1..../ Ross. . ctr.. mt. . Spicer.. |Clydesdale........ 120B 
suct../Mnrch. motor |...... |....|Zenith, jvac...id-d...|fuller..|....... Fuller. ./motr..; 3 worm.|....... Hs accinirs bocararionca bs adereia Loree int-r-w. . int-r-w. 1... Ross. .| tr .|mtl. .|D>troit.\Collier.............. 18 
suct... March. {motor |...... |....|Zenith, |vac...\d-d. .. Fuller. .|Fuller, .jmotr..; 3 |worm.|....... Re eS ete ete int-r-w. . int-r-w}. .1....|Rors,.| tr,. |mt!. ./\D troit.Collier.............. 19 
suct.. Murch. motor |......|.... Zenith. |vac...\d-d. ..\Fuller..|....... Fuller... motr..) 4 worm.|....... oe aeciea ae RECS Ae! int-r-w. .int-r-w...1..../Ros3.. ctr..| ntl... 'D troit.|Collier.............. 20 
+e cent. Pierce. motor | 1200 | 18 Stmbg. (rv. ..|d-d. . .|Detlaf../selec. . .\Covert.motr..| 3 int-g..|Russl..| 7.70 sprgs..isprgs..|S-P. . . int-r-w. . int-r-w'. .1..../own... ctr. mtl.. Spicer. \Columbia............ F° 
yne cent. Hink...|motor | 1200 | 15 |Stmbg. vac. ..id-d. . .|Detlaf.. selec. ..\Covert./amid..| 3 int-g../Russl..| 9.40\sprgs..|sprgs..|S-P. . . ext-r-w. . int-r-w). iv -own... ctr.. tl. .|Spicer.. Columbia............ G 
[25 none. none...none.,| 2200 | 30 (Zenith. vac...\cone. .|Detrt. .\selec. ..|Detrt. .)motr..| 3 jint-g../Torbn..| 7. 10sprgs.. sprgs..|Dtr...|ext-r-w.. int-r-w). .1 ) * oe . Spicer.. |\Commerce........... E 
ne none. none. ../none..| 2200 | 30 Zenith. \vac...|cone. .|\Detrt. .|selec. ..|Detrt. .\motr..| 3 int-g. . ‘Torbn.. | 7. 10 sprgs.. sprgs.. /Dtr... ext-r-w. .|int-r-w). .1... .) .mtl. ./Spicer.. \Commerce.......... EP 
De suct.. March. ‘motor | 1170 | 18 Zenith. |grv. ..\d-d. BB Lipe. selec. ...B-Lipe. motr..| 3 worm. |Timkn.| 7.75'sprgs.. sprgs..|S-P. . .jint-r-w. . int-r-w). ‘1... |Ross, . \etr.. imtl. ./Spicer., Concord............. 
ae suct.. Murch. |motor | 1266 | 16 Zenith. grv. ../d-d. . .{B-Lipe. |selec. . .|B-Lipe.motr..| 3 worm. \Timkn. | 8.50 sprgs.. sprgs..|S-P. . . int-r-w. . int-r-w|. .1..../Ross.. ctr.. mtl. . Spicer.. |Coneord............. B 
a | 6 ee eee ee 1800 | 25 Stmbg. grv. ..(d-p. ..|B-Beck. selec. ..|Muncie motr..| 3 jint-g ./Torbn..| 6.50sprgs.. sprgs.. Iron. . ext-r-w. . int-r-w . is .|CAS. . ctr.. mtl. .|Spicer.. \Conestoga........... 12 
one sesecleseeeee|eeeeee! 1350 | 17 ‘Stmbg. grv...id-d...|Fuller. ./selec. ..|Fuller..;motr..| 3 worm. |Wis....| 7.75 sprgs.. sprgs.. Iron. . |int-r-w. .int-r-w). .1.... Ross. . ctr.. mtl. .|Sterl...|Conestoga........... 20 
: ae OO | 1350 | 14 \Stmbg. grv...|d-d. ../Fuller. .'selec. .. Fuller.. motr..| 3 worm. |Wis....| 9. 66'sprgs.. 'sprgs.. Iron. . int-r-w. . int-r-w). .1..../ Ross... |ctr.. mtl. ‘/Sterl. . .|Conestoga........... 30 
cent. Dplx... motor | 1500 | 18 Stmbg. vac...id-d. ../Fuller. ./selec. ..{Fuller..motr..| 3 worm. Shel...| 6.50sprgs.. sprgs.. Shel... int-r-w. . int-r-w)..1..../Lavn.. ctr.. mtl. . Hart... Is -cis.0:00.0'00 50004 E 
cent. Dplx... motor | 1200 | 18 |Stmbg. vac... \d-d. ..|Fuller. selec. ../Fuller../motr..| 3 worm. |Shel....| 8.67/sprgs../sprgs.. Shel... |int-r-w. . int-r-w|..1....\Lavn..ctr.. \mtl. .|Hart.../Corbitt.............. D 
cent Dplx...motor | 1200 | 16 Stmbg. |vac...\d-d. . ./B-Lipe. selec. . ./B-Lipe.|motr..| 3 \worm. Shel....| 8.75sprgs.. sprgs.. (Shel... int-r-w. .int-r-w). .]... . Ross. . ctr.. \mtl. . |Hart...|Corbitt.............. Cc 
cent. Dplx... motor | 1200 | 16 Stmbg. vac...'d-d. ..|B-Lipe. selec. . .|B-Lipe. motr..| 4 worm. 'Shel...| 8.75sprgs.. 'sprgs.. |Shel... int-r-w. .int-r-w). ‘1... Ross. . ctr.. mt. . Ce a | ree B 
cent. Pierce.. motor | 1100 | 14 Stmbg. vac...\d-d. ../B-Lipe. |selec. ...B-Lipe.|motr..| 4 worm. Shel...| 11.75 sprgs.. sprgs.. Shel... int-r-w. . int-r-w). .1..../Ross.. ctr..\mtl.. Hart.../Corbitt...... beeben A 
cent. Con..../motor | 1000 | 11 Stmbg. vac...id-d. ../Detlaf.. selec. . .|B-Lipe.jamid..| 4 worm. Shel. ..| 11.75 sprgs.. sprgs.. Shel... int-r-w. . int-rw -L.. .. Ross. . ctr.. imtl. . Blood. . Corbitt einen euaien AA 
| | | | | | | | i a | | | ) 
; none, none...|...... | 1280 | 16 Zenith. grv. ..\d-d. . .\Covert. ‘selec, . Covert. motr..| 3 worm. Wis. - 7.75 spres.. sprgs.. Iron. . int-r-w. . int-r-w). .1.... Ross... etr.. imtl. . ‘Hart... Day-Elder Dial 5 okaereiats A 
150 none, none...|...... | 1250 | 15 Zenith. grv. ..id-d. ..\Covert. selec. . .\Covert.motr..| 3 worm. ‘Wis....| 8.33sprgs..'sprgs.. Iron. . |Int-r-w.. jint-r-w’. .1.... Ross.. ctr..'mtl.. Hart...|Day-Elder........... B 
150 suct.. Mnrch. motor | 1000 | 14 |Zenith. rv. ..\d-d. ..\Covert.|selec. ..\Covert.|motr..| 3 worm. Wis... 7.67 sprgs.. sprgs.. [ron. . int-r-w. . int-r-w). .].... Ross... ctr..|mtl. ./Hart...|Day-Elder........... D 
150 suct.. Murch. motor | 950 | 14 |Zenith. grv...|d-d. ..|\Covert.'selec. ..\Covert. motr..| 3 worm. Wis....| 8.67 sprgs..'sprgs..'[ron. . int-r-w. . int-r-w). ‘].... Ross. . ctr.. mtl.. Hart... \Day-Elder........-.. Cc 
100 suct. Murch. motor | 900 | 12 Zenith. grv...\d-d...|B-Lipe. \selec. . .|B-Lipe.'motr..| 4 worm. Wis....| 10.10sprgs.. sprgs..|Iron. . int-r-w. . int-r-w). .1.... Ross.. ctr..mtl. .|Hart.../Day-Elder.......... F 
100 suct.. March. motor} 800 | 10 \Zenith. jgrv. ..id-d...|/B-Lipe. selec. .. B-Lipe./amid..| 4 worm. Shel...! 8.75sprgs.. sprgs.. Iron. . int-r-w. . int-r-w). .1.... Ross.. ctr..mtl../Hart...|Day-Elder. ......... E 
a ees eee IS SHR DaAe b scatpisisie vac... ded... Fuller..|....... [Fuller..{motr..| 3 jworm.|Chic...|...... lsprgs.. SPrgs..|...... int-r-w.. int-r-w)..1....!...... ctr..\mtl..|Hart...|Dearborn............ F 
Se, Gee A Oe ee oe Stmbg. vac...\d-d. . .|B-Beck.'selec. . .\G-Lees. motr..| 3 worm. (Chi int-r-w. . int-r-w)..]....)...... ctr..|mtl..|Hart...|Dearborn.......... BW 
a none. none...|......| 1700 | 25 Stmbg.’\vac...d-p. . .|B-Beck. selec. .. G- Lees. motr..| 3 jint-g.. .. int-r-w. .int-r-w). .1....|...... - ne eee \Defiance Eninkingae seer 
one none. none...!...... 1800 | 25 Stmbg vac...d-p. ..|/B-Beck.'selec. .. G- Lees. motr..| 3 int-g.. .. int-r-w. .|int-r-w). .1... own... ‘ctr amt. .| eae: Defiance............. E 
one none, none...|...... | 1500 | 18 |Mast... grv. ..d-d...|Fuller.. selec. ../Fuller..motr..) 3 worm. T’ . . int-r-w. . int-r-w). .1.... Ross. , ctr..'mtl../Hart...|DeKalb............ 
ices none. none.../......| 1500 | 14 Mast... grv. ..\d-d. . .|Fuller. .\selec. . .|Fuller..jmotr..! 3 worm. . |int-r-w. . int-r-w . .1 . ctr.. mtl. .|Hart... DeKalb.......... 
suct.. Morch. motor |...... a eee d-d Puller. .| peeomarel ye 3 int-g.. 
suct.. Mnrch. motor |...... — 2 d-d. ..|Fuller..}......- ‘Fuller..|...... | 4 int-g.. 
suct.. Mnrch. motor |...... ee ee a Ser: re S 3 ee sen ‘as [Saas : int-g..| ee 
ee) «A ene ees ieee a eee” ee ae a WONG chossicvssis int-g.. be 
eESES: SR iSnetea SRT 18 Stmbg. Sgt © ee ippenbes “ls haem =" 3 worm.|.......| 8. 35 spres.. spres.. Mth... int-r-w... int-r-w\..1..........¢tr.. mtl*. Spicer* Diamond-T..........T 
en ee eee Sl ee ee eee ee ee motr..| 3 |worm.|....... 8.25 sprgs.. sprgs..| Mth. . int-r-w. . int-r-w)..1.......... ctr.. mtl*. Spicer* Diamond-T......... FS 
} eent. Pierce.. motor |...... | 16 Stmbg. lgrv. ..d-d.../B-Lipe. selec. ...B-Lipe. motr..; 3 worm.|....... 7. 75sprgs.. sprgs..|Mth. . int-r-w. .int-r-w|..l....|...... ctr..'mtl*. Spicer* Diamond-T......... J4 
cent. Pierce.. motor |...... 15 \Stmbg. grv. ..d-d. ../B-Lipe. selec... B-Lipe.'motr..| 3*worm.|....... 7.75* sprgs.. sprgs.. Mth. . int-r-w. . int-r-w’. .I*...)...... ctr..|mtl*. Spicer* |Diamond-T......... J3 
cent. Pierce.. motor |...... | 12 Stmbg, grv. ..id-d...B-Lipe. \selec. . .|B-Lipe. amid... 4 worm. ....... 8.75 sprgs.. sprgs..|Mth. . int-r-w. .int-r-w,..I.......... ctr..\mtl. . Spicer.. Diamond-T......... LB 
cent. Pierce.. motor |......| 10 \Stmbg. jgrv. ..d-d. . ./B-Lipe. selec... B-Lipe. amid..| 4 worm.)....... | 13. 66sprgs.. sprgs..|Mth. . int-r-w. . jint-r-w). .1....)...... ctr..mtl. . Spicer.. Diamond-T . ...R 
cent. Pierce.. motor |...... | 10 Stmbg. grv...d-d. ../B-Lipe. |selec. ...B-Lipe.amid..| 4 worm.|....... 13. 66sprgs.. sprgs.. Mth. . \int-r-w. . int-r-w). .1....)...... ctr.. mtl.. Spicer.. |Diamond-T......... S 
eae cent. own.... motor | 1100 | 15 Stmbg. igrv. ..\d-d. ../Warner selec... Warner amid..| 4 worm. Timkn.| 7.75sprgs.. sprgs..'Mth. . int-r-w. .|int-r-w...1.... Ross. . ctr.. mtl. .\Spicer.. |Dorris............. K-4 
175 cent. own.... motor 1100 | 12 Stmbg. grv. ../d-d. ..'Warner selec...) Warner amid..| 4 worm. |Timkn.| 10.33 sprgs.. sprgs..|Mth. . jint-r-w. . int-r-w’. .].... Ross. . ctr..\mtl. .|Spicer.. |Dorris............. -7 
1735 @& cent. ....... motor | 1800 | 18 Schblr.. vac... id-d. .. Fuller. .'selec... Fuller...motr..| 3 int-g..'Torbn..; 8.00sprgs.. sprgs.. own... ext-r-w.. int-r-w)..1.... Ross.. ctr.. mtl. .|Arvac. . Douglas 
ee g cent, Pierce, motor | 1400 | 15 j....... vac...d-d...Fuller..'selec.../Fuller...motr.. 4 int-g.. Torbn..| 4.00sprgs.. sprgs.. own... ext-r-w.. int-r-w). .1.... Ross..).... mtl..|Arvac../Douglas............. E 
' cent. Dplx...jdpl. | 1120 | 15 Schblr.. 'vac...d-d. .. B-Lipe. selec... B-Lipe.'motr... 4 int-g-4 own.,..! 38.4*r-rd... sprgs.. 'Tuth.. ext-d-s. . ext-r-w..1....Wol... ctr.. mtl../Blood..|Duplex.............. E 
| | | | 
done. none... none..; 2200 | 35 ‘Zenith. vac... cone. . own....selec.../Warn..motr... 3 int-g.. Torbn..| 6.51 sprgs.. sprgs.. S-P. .. ext-r-w.. int-r-w). .]....'Jacox. ctr. .\mtl. .Hart.../Economy....... T-LHD 
none _~ . buccfecceee| AGG | OO ih . (tv... ee . OWN... prog. ...OWn.... sy ; bevel.. =. .| 8. 60sprgs.. sprgs..'Tuth.. int-r-w. . int-r-w)..1....own... 1....mtl..jown..../Elmira.............. C 
65 RS RIOR, wiaiocdivewiccebe ose ES” RR, A Ree (eye amid.. OATMEAL! ©... lore cauiitclcosiaaiveese ina ieomekubien eins inate eeelawameateaion lvobis-< 1 alee ists crs olaaocew te 
150 aad a Ee eRe a RES ee eine a Ges Re eM, 1 et IE TREES sasaki voinaased os Unie eiowae a6 a ecrebina eaten Mimcine anls caret nae oAaT eae ene ee Ee einen 
cent. |Pierce..|......|.c0ceeleee. Stmbg. grv RES Se nek OR (RP IC SE a eS a IR [ee Ree. Ser: Cee a meme rapes Peek BEN ee Sarees 
cent. |Pierce..|......|....0 Sg ES MWS, 68s cca awsacdlaactexaelomarkcean SON: NL IEEERLOD es ccdoccusclasnciw ches cnagleasmaecel ices RE iSeries BEC ROS AE MS chain siccenehanw 
cent. Wau... motor | 1000 | 20 Zenith. erv...d-d...B-Lipe. prog. ...B-Lipe. motr.. 5 worm. Timkn.| 5.60sprgs..)...... Mth. . int-r-w. . int-r-w ..1.... Ross.. ctr.. fab*. Therm* Fageol............. 214 
cent. .......motor, 950 |.... Zenith. vac...dd...B-Lipe.'selec...own.....amid... 5 worn.. Timkn.| 7.47r-rd.. . t-arm. Mth. . int-r-w. . int-r-w). .1....Ross..ctr.. fab*. Therm*Fageol............. 4 
cent. Wau... motor | 950 |.... Zenith. vac...d-d...B-Lipe. selec... own....amid.. 5 worm. Timkn. 9.85r-rd.. . t-arm. Mth. . int-r-w. . int-r-w,. .1... ./Ross.. ctr.. fab*. 'Therm* Fageol............... 
ABBLEVIATIONS—Maktérs of Parts—(Continued)— , 
Detrt—Detroit G. & M. Gem—Gemmer John—Johnson Co. Mod—Modine Mfg, Co. Russi—Russel Axle Co. S-W—Sparks-Withing- 
Ditw--Ditwiler Mfg. Co. G-Lees—Grant-Lees Kal—Kalamazoo Mot—Mott Wheel Wks. Rut—Rutenber ton — 
Dneto—Dyneto Grn—Greens Car Wheel Kel—Kelsey Wheel Co, M-R—Marlin-Rockwell R&V—Root & VanDer- Sum—Sumter Elec, Co, 
— Drt—Detroit Pressed H&D—Hoopes Bros. & Ken—Kenosha Wheel & MSC—Massillon voort Therm—Thermoid 
Steel Co, Darlington Knz—Kuntz Mth—Mather Sag—Saginaw Timkn—Timken 
Dtr—Detroit Products Har—Harrison Lavn—Lavine Mut—Mutual Wheel Co, Sal—Salisbury Torbn—Torbensen 
Dtrt—Detroit Lubricator Hart—Hartford LeR—Le Roi Nat—National Spring Savg—Savage Arms Tuth—Tuthill 
Dun—Dunbar Mfg. Co. Harv—Harvey Lght—Light Mfg. Co. Natl—National Can Co, Seh—Schwarz Wheel Co. Univl—Universal Prats, 
Dur—Durston Gear Corp. Hay—Hayes Wheel Co. L-N—Leece-Neville Co. N-E—North East Schblir—Schebler Unv—Universal 
, ———a nglish & Mer- Her—Hercules Lng—Long Nich—Nichols Elec. Co. Shel—Sheldon Unvsl—Universal Mach. 
Hig—Higgins Lvgn—Livingston P&B—Parish & Bingham Simp—Simplex U. S.—U. S. Spring Co. 
RO —Ebe rly & Orris Hink—Hinkley Lye—Lycoming Perk—Perkins S-J—Shotwell-Johnson Wag—Waegner 
Kismn—Eisemann Hol—Holley Marvil— Marvel Pet—Peters Mach, Co. S-M—Standard Malle- Warn—Warner 
Ene —Ensign Carburetor H-Shaw—Hele-Shaw Mas—F. C. Mason & Co, Pfx—Perfex Radiator Smh—A. O. Smith Wau—Waukesha 
ricsson Mfg. Co. H-S—Herschell-Spill- Mast—Master Phil—Philadelphia Sth—Smith Steel Wheel est—W estinghouse 
erk—-a0 ureka man MeCn—McCanna Phro—Pharo Mfg. Co. S-P—Standard PartsCo. Wil-B—Wilcox Bennett 
>t ame rench & Hecht yyq—niydraulic M&E—Merchant & Prsh—Parish Mfg, Co. Spltf—Splitdorf Wis—Wisconsin Parts 
, FAC—F. A. Chapper Id! ae "cine Prud— Prudden Sp-P—Spring Perch Co. W-L—Ward-Leonard 
‘ed—Fedders —Ideal Rayfld—Rayfield Stan—Standard Radi- W&L—Waterhouse & 
FIx—Flexo Mfg. Co. Ind—Indestructible MeC—McCord Rem—Remy ator Lester Co, 
Frank—F rancke Co, Iron—Iron City eons Mach. Rowl—Wm. H. Rowland Stand—Standard Steel Way—Wayne Wheel Co. 
Da ay & Davis Jacox—Jackson-Church- Roy—Royer Wheel Co. Spring Co. Wol—Wohlrab 
one & O Mfg. Co. Wilcox Merl—Merril! Spring Co. R-T—Rome- * alate Sterl—Sterling Bearings Weo—W isconsin 
*"S—Garden City Jck—Jackson Auto Miller—H. A, Miller Rugl—Rugel tmbg—Stromberg —Youngstown 


Springs 


Jns—-Phiness Jones & Co. 





Mnrch—Monarch 





Rus—Russel Car & Frdy, Sipitenbena Wheel Co, 





Yn 
"Pressed Steel Co. 
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FRAME TIRES | WHEELS ENGINE 
| bm o £ Size i o COOLING | IGNITION | ELEC. SYSTEM 
|g] # 2 ize in Ins. “ | 
‘oe Se he s. s = 
Nameand Model | 5 2 & oo 7 | Sr B ; RaZiato | 
| & 2 © ‘s | e ~ e | @ e ©: ” . ‘~ 4 | 3 “ 
= ics I 5 a = = a | aad aU - 7) i= 
le /S |Z) 8 | 3] & | i | sielis *S isl é °e |S © | 3 
| — -_™ eo v 
| = = $ | 3 | d= | #| | |_CASE crmE | ££) 4/2/28) a/8 
| = | « | | 37 o| s fl Ba = “| & = £ 
° a 
| | , Flag; 2/4) 8 | & - 
| | | @ =| & 2 sit | 
. flex... sol*.../36x3$  36x4 Bim... wd... .\Con.. .4-3}x5-19.6 | 4 ther. Eismn. fixed... Ightg..'Eismn, 120 
ee . s-flex.. 00/00 36x6 Drt...mt....|Con.. .|4-3¢x5-22.5 | 4 cent. Eismn. fixed. . Ightg*. Aut-L. none 
» . . 8-flex.. sol.. . . 36x34 36x5 Sch*. .'wd....|Con ..|4~-44x5}-27.2) 4 cent. MR le. csaclowiccwsles : 
2 aaa . . S-flex.. sol... 36x4 36x7 Sch*. .|wd....(Con.. .|4-44x54-27.2, 4 cent. ismn.|fixed..|......|......|...- 
3 ara . . S-flex.. sol... .'36x5 36x5d = Sth. . .'!mt..../Con.. . |4-44x53-32.4 2 cent. eee eee ee 
x 4 ... Fol-c, . s-flex.. sol....36x6 40x6d Sth. ..\mt.. -Con, 4-44x54-32.4 2 cent. Se ee ee 
Federal... Light Tractor....| 2,950120 Drt... p-stl. . s-flex.. sol.... 36x4 36x7 Sch*. .\wd....|Con.../4-44x5}-27.2) 4 cent. .. -|Eismn. fixed. .|none. . none. . none 
Federal... Heavy Tractor..... 3,775 114} Rus... rol-c. . s-flex.. sol... . 36xd 36x5d = Sth. ..'mt....|Con.. ./4-43x5$-32.4, 2 cent. . .|Eismn. (fixed. . none. . none. . none 
RARE ES. TT 1 550124 P&B.. p-sth. . flex... p&s...'30x3} 32x34 = Prud®.'wd... .jown., .|4-33x4 -22.5) 4 ther. . (own... |hand.. |Ightg..|......).... 
Fersehler........... AX 1} | 2,375120 lown... rol-c. . flex... sol*...26x3}  36x5 Sth. ..\mt....!Con...|4-34x 5-19.6! 4 cent. So Sh ee eee ee 
Perechler...........- B 2 | 2,750144 own... 'rol-c. . flex. ..sol*... 36x4 36x7 Sth...\mt..../Con.../4-44x54-27.2) 4 cent. a es ee 
Perschler........... BX' 3 | 3,450144 own... rol-c. . flex... sol*... 36x4 36x8 Sth. ..\mt..../Con.../4~44x54-27.2) 4 cent. eS i et eee ee 
RSS B 3 pee Prsh.. p-stl. . flex... sol*... 36x6 36x6 Sch*. .\wd*.. .| Wsce.. .|4-43x54-36.2) 2 cent. Eismn.|hand.. 's&l... N-E.. 350 
DL ccicknanee sas te Ge | ee ee Se Re irs SRS __, Mel RT | 3S | 8 DR RS eee ieeremersem Hpmeehe Soa! Se Se ae ee 
CS tec cnawocceed 0 2 | 2,350137 P&B.. p-stl. . s-flex.. sol.... 34x4 34x6 E&O.. wd... .|H-S.. .|4-34x5 -16.9, 4 ther.. Simms)jhand.. jnone. ./none.. none 
| | | 
SIRES ASE C 1 | 2,000136 Prsh..'p-stl. .'s-flex.. pnu.../35x5 35x5 Stn. ..\wd..../Buda..|4—44x54-29.0 4 cent. . (Bosch. |hand.. |s&l-2../L-N... 100 
i diacieraiews E 2 | 3,250156 Prsh.. p-stl. . s-flex..\sol*...36x4*  (36x7*  Stn...\wd....|Buda..'4-4}x5}-29.0 4 cent . Bosch. |hand.. \s&l-2 |L-N... 100 
nS EE SE =e F 4  4,300180 Prsh.. p-stl. . s-flex..'sol....|36x5 40x6d* Sth...\mt..../Buda..\4-4}x6 -32.4) 4 cent. .. Bosch. jhand.. /s&l-2../L-N... 100 
a 25 14 | 2,090135 jown... p-stl. . s-flex..sol....36x34 36x4 ...... wd... .|Buda..'4-32x5}-22.5) 4 cent ... Splft../hand.. sl&i.../West .. 125 
_ . SRRRREES: 70-H 2 3,190 144 \own... p-stl. .|s-flex.. sol*... '36x4 36x7 Bim... |wd.. .|Buda 4-42x53-29.0 4 cent .. Splft.. |hand.. /s&l.. .|West.. .125 
Pi icenkesuccia 68,5  5,000128 own... p-stl. .\s-flex..'sol.... 36x6 40x6d Sth...\mt..../Wse...4-43x54-36.1) 2 cent. : Eisman. hand. . Ightg..|\West.. . 125 
=e 696  5,300128 own... p-stl. .\s-flex..sol....36x6 40x7d Sth...\mt....| Wse.. .'4-5,'x54-41.6) 2 cent. Eismn.j|hand.. |Ightg..|West.. .125 f 
|: Sa .F 1 1,900130 P&B.. p-stl. . rigid..sol....'36x34  36x4 Bim...|wd... .|Buda..'4-3}x5 -16.9 4 cent. Kismn.|hand..|...... ESE (ae 
eee GT 1 | 2,250141 |P&B..p-stl. . rigid..sol....36x34  36x5 Bim...|wd....|Buda..\4-4 x54-25.6 4 cent. ismn.jhand..|......|..se..|se0. 
| SRE J 2  2,750148 |P&B.. p-stl. . rigid. .'sol.... 36x4 36x7 Bim...j|wd.. . .|Buda..|4—43x54-29.0 4 (cent. ON SS Se ee ee 
ERR RRS” KT 33 | 3,850162 P&B.. p-stl. . rigid. . sol..../36x5 40x5d Bim...\wd....|Buda..\4—44x6 -32.4, 4 cent. [Miami jhand..|......).0.0s|oo0e 
a ian dd iin cae M 5 4,850182 P&B.. p-stl. . rigid. . sol... ./36x6 40x6d (Day..jmt..../Buda../4-5 x6}-40. 0 4 cent. \Eismn.Jhand..|......|....../.+0- 
a 2 1,495132 mh. . p-stl. .'s-flex.. pnu.. ..35x5 eee wd... .(Con.,.|4-33x5 -22.5 4 cent. (Eismn.jhand.. \sl&i-2. Delco. .... 
’ 14 | 2,395130 Smh.. p-stl. .'s-flex..sol.....36x34  36x5 opt. ..|wd... Con.. ..4-3 x5 -22.5) 4 cent. Eismn.|hand.. |Ightg-2/Eismn. .... 
2 | 2,725144 Smh.. p-stl. . 's-flex..'sol..../36x4 36x7 own... imt..../Con...|4-44x5}-27.2) 4 cent. \Eismn.|hand.. |Ightg-2 Eismn. .... 
3} | 3,750163 own... rol-c. . s-flex..'sol....|36x5 40x5d own... |mt....|Con.. . 4-44x5$-32.4) 2 (cent. . -|Eismn.|hand.. \Ightg-2 Eismn. . 
5 | 4,350163 ‘own... rol-c. .'s-flex..'sol....'36x6 40x6d |...... lwd... .|Con.. . |'4-44x5$-32.4) 2 cent. .. . Bismn.|hand. - lghtg-2 Eismn. .... 
1: 1,950138 ey p-stl. . s-flex.. sol*...'34x3$ 34x5 Way..|wd... .\Con.../4-3x 5-22.5) 4 ther. .. . Bismn.|hand.. none. . none. . none 
Ie Vente cade 144 Hyd. . p-stl. . s-flex.. sol*...'34x34 34x5 Way. wd. es Buda..|4-3 x5}-22.5 4 ther. (Eismn.|hand.. |none. . none. . none 
2 | 2,850° 144° Hyd. . p-stl. . s-flex.. sol*.. .|36x4 36x7 Way iwd.. . .|\Con.. .|4-44x53-27.2) 4 cent. .. Eismn.|hand.. none. . none. . none 
3} 3850176 own... rol-c. .s-flex..sol.....36x5  36x5d ay..iwd....|Con.. .|4~44x54-32.4) 2 \cent. . ./Eismn.|hand.. {none. . none. . none 
14 | 1,885124 Savg.. p-stl. . rigid .-- 04x44 = (8.4x5 Bim...|wd....(Con...|4-33x 5-22.5 4 (ther. . cel dual. .|......| lhand.. ‘sl&i-2. Remy. none 
14 | 1,935140 Savg.. p-stl. . rigid. .\p&s...'34x44  34x5 Bim...|wd....|Con.. .|4-33x 5-22.5) 4 ther. Steeel = Spitf.. lhand.. 'sl&i-2. Remy. none 
2  2,150124 Savg.. p-stl. . rigid. .|sol*...34x4 34x6 Bim...\wd....(Con...|4-3?x 5-22.5) 4 ‘ther. wanes . . Spltf. . lhand.. jsl&i-2. /Remy. none \ 
2 | 2,250140 Savg..p-stl. . rigid. .|pnu...34x43 34x6 Bim...|wd... .|Con. 4-3 x 5-22.5) 4 ther. . cel, . dual. a isl&i-2. Remy. nor¢ 
| | | | | | | | 
1 | 2,000136 [P&B.. p-stl. .|s-flex. pnu...'35x5 35x5 Stn. ..jwd..../Buda../4-4 x5 -25.6) 4 ‘cent. ‘est. .. fin. ing... Bosch. hand.. \sl&i.. ./West.. 150. 
2} | 2,750168 P&B.. p-stl. .'s-flex.. sol*...35x5 36x7 Msc... 'mt... .|Buda..'4-44x54-29.0 4 cent...jown ../cst...... G&O.. fin......\sing.. . Bosch. hand. ~- (DONE. .| . none, , none 
14 | 2,350128 ‘own... 'p-stl. . flex...\sol....|34x3§  (34x5 Sch. ..|wd....|Buda. .|4-44x54-27.2) 4 jcent...|Chgo..|est....../Chgo..ifin......|sing.. ./Bosch. |fixed..|......|...+2./--- 
24 | 3,300150 own... rol-c. . s-flex.. 3ol....|36x4 § (36x7 Sch. . .|wd... .|Buda..4-44x5}-29.0) 4 cent...|Chgo.. cat......\Chyo..ifin......|sing.. . Hismn.jauto. .|...... eee Gs 
34 | 4,300160 own... 'rol-c. . s-flex..'sol....; 36x5 \36x5d_ = Sch. .|wd.. \Buda../4-43x 6-32.4) 4 ae oad gem Chgo.. fin...... sing ‘Eismn.|auto 2S Eee ee 
| 5 | 5,000160 own... rol-c, . js-flex.. sol... .|36x6 40x6d Sth...\mt..../Buda..'4-44x 6-32.4) 4 (cent...\Chgo..\cst....../Chgo..'fin...... sing.. .|Eismn.jauto. .|...... Tee eee 
K) 14 | 1,995 148} own... rol-c. .\s-flex..'sol*.../34x3} 34x5 = Bim... |wd... Bude led x5}-22.5| 4 cent...own...cst...... Id]... .\zz-t..... sing... Eismn.hand..|...... ee ‘ 
....M 2 | 2,650148} own... rol-c. . 's-flex.. \sol*.. . |36x4 36x6 Bim.. .|wd... - Buda..|4-4 1x54-29.0 4 cent... own... est. -\Idl.. . .'22-t sing.. . Eismn./hand.. light. \West.. 
Highway-Knight. apa ay A 4 | 4,800159 Hyd. . p-stl. . flex. ..sol*...|36x5 36x6d  Sch...\wd....|R&V.. 4 x6 -25.6) 4 (ther...own... cst. 3 a sing... Eismn.|hand.. isl&i-2. \Wag.. es 
Highway-Knight...... B 5 | 5,600159 Hyd.. p-stl..flex...sol....36x5 40x6d Sch...\wd.. |REV..| 4-4 x6 -25.6| 4 ther... own... cst...... \R-T...fin...... sing.. . Eismn.|hand.. s&l-2.. Wag... none 
"rer B 14 | 1,895,140 Hyd. . p-stl. .s-flex.. sol*.../34x3}  34x4 Roy...|wd.. \Con.../4-33x5 -16.9| 4 ther...|/Lvgn.. cst.. ../Lvgn..'cel....../sing.. . Spltf.. hand..| ees Sia BAe 
IN 45s cee weees C 1$ | 1.695140 Hyd. . p-stl. . s-flex.. sol*...|34x3}  34x4 Roy...|wd....|Buda .4-3}x5 -16.9| 4 ther.../Lvgn..'cst......| Lvgn.. cel...... sing... ‘Spltf.. ‘hand. | ici camelobeees 
Harlburt............-. 14 | 2.850148 |...... petl..|...... sol....94x4  34x5 |... |... ‘a 4-4 x5}-25.0 oh OR MMA any! SRR Ae: een: a NH 
SRR 2% | 3,750170 |...... SE sol..../36x4 | ee eee Beats epee: 4-44x55-20.0) . [CeMtt...|......|.... ccc eleccescleccessecleeseceleceees DR na.cdiclsiscinesls xc 
SD bi ccvanacuve 33 | 4,400156 |...... petl. .|...... sol....36x5 Pe | lxemees a eae [4-44x6 -32.4 cla: ciate calacaratisetne the ican Choke ummiatatee caaate cadet TX RR RSS eres 
ESERIES 5 | 5,250156 |...... De slows sol.... 36x5 a Se ER 4-43x6 32.4 ER ERE Se ere: OP ee Seay CRS <2: hand 








ABBREVIATION S—Types of Construction ABBREVIATIONS—Makers of Parts 


B&W—B & W Mfg. Co. 
Can—Candler Radiator 


r-rd—radius rods 
rol-c—rolled channel 


elee—electric 
ext-d-s—external drive- 


*—other options 


*Other Options 
amid—amidship 


Aceme—Acme Universal 


a nternal rear 


auto—automatic shaft jst_—unit with jackshaft pe awenes 5-ataie ain —- <. oa a aan — 
bevl—beve -f-w— l—lef selec—selective A- —Atwater-Ke arl—Carle 
sa el ba = eaeneeatines Nae ball s-flex—semi-flexible Al-Ch—A llis-Chalmers Cart—Carter Carburetor 
cent—centrifugal ext-g—external gear Ightg—lighting only sht—sheet Aloy—Alloy Steel Spring Cas—G. M. Castle 

—— ht i i s&l—starting & lighting a anna Mag- CAS—C, A. S, Products 
“h t-ist—ext l k motr—unit with motor g : 
Ga—chain pee xternal jack- mt—metal (wheels) sl&i-2—starting, light- neto Chgo—Chicago Mfg. Co. 
est—cast shaft mtl—metal (universal ing & ignition, 2 unit Arch—Archibala Chic—Chicago-Standard j 
etr—center oxt-2-w—external rear joint) sol—solid Arvac—Arvac Co. Chmp—Champion Auto 
cylinders cast, 2 in pairs wheel oge—cntionnl sprgs—springs Aut-L—<Auto-Lite Spring =~ 
cylinders cast, 4 in block fab—fabric pist—piston pump sq-t—square-tube Auto—Auto-Wheel Co. Chy—Chene 


2y . : — e start—starting only A-Ww-Ww— Cirk—Clark Yequipment 
cylinders cast, 3 in fin—finned tube Ciiocsaneer srk A-W-W—Automotive 


threes 


plan—planetary 


flex—fiexible pln—plain tube Wire Wheel Co, Col—Columbia Axle Co. 


cylinders cast, 1 singly frie—friction pnu—pneumatic lao B&B—Ball & Ball Con—Continental Motor 
eyl-ends—cylinder-ends &-P—gear pump pres—pressure t-t—torsion tube B-Beck—Borg & Beck Conn—Connecticut . 
d—dual grv—gravity prog—progressive vac—vacuum Berlg—Berling Crm—Crane & Mac- 
d-d—dry-disk gset—from gearset prs—pressed steel wat-tube—water tube Bet—Betts Spring Co. Mahon Co. 


C-S—Christopher Simp- 
son Iron Co, 


Bim—Bimel 


yd— 1 
hyd—hydraulic B-Lipe—Brown-Lipe 


ind-c—individual clutch 


d-p—dry-plate 
dplx—from both motor 


wd—wood 
w-<d—multiple disk in oil 


p&s—pneumatics i 
front, solids in sw}- 








& driveshaft int-g—internal gear p-stl—pressed steel w-e—plate in oil Blood—Blood Bros. se i atone 
d-rd—double reduction int-g-4— internal gear r—right we—wvire nant mer Ge Detiat—-Detio®? 
d-s—drive-shaft @rive on 4 wheels r&c—right & centé@ ar-$—zi g-zag tube Bvr—Beaver 8. . 
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| | 
ENGINE | TRANSMISSION | BRAKES CONTROL |UNiVERSALS 
l ! 
GOVERNOR | SPEED | FUEL SYS.| CLUTCH GEARSET | FINAL DRIVE ‘a | 5 | g | = 
| a foe CI 
| | & c oa = 
| 2 iat: | 2 & ” Name and Model 
| | = | aigielaiz@?i« a | £! e| g 
| } | | i os bs 
» |f,/4| =] F ; Pare Sisisi@isatiagti£gtielenas 
eo gleleded si fie) 4] 2; 4 )Blf 2! s)d) a) a]? oe oe oa ail li 
> BS |/sels2 Sis 2 | > = = 
el 2/6 /SeEe § 7i* = & altel. bee ae GE ian |e) 2 
i | & | | | Sige |e | 
| | 3 | L fein, EY | 
-_ tay | ie 
suct.. Mnrech. motor 1350 18 Stmbg. vac... d-d.../Fuller..'selec.../Fuller.. motr... 3 int-g../Clrk...| 7.00sprgs.. sprgs.. Shel... ext-d-s. . ext-r-w.. l.... Ross.. ctr..\mtl.. Sterl...|\Famous........... Ble 
eent. Pharo.. motor 1450 | 25 Zenith. vac... d-p...B-Beck.selec...own....amid.. 3 worm. Timkn.’ 6.20r-rd...sprgs..'Mth. . int-r-w. . int-r-w..1.... Gem.. ctr..\mtl.. Peters.. Federal............ sD 
cent. Pharo.. motor 1190 15 Zenith. grv...d-p...B-Beck.selec...|Detrt.. amid... 4 worm. Timkn.| 8.50r-rd... sprgs.. Mth. . int-r-w... int-r-w.. L.... Gem.. ctr..'mtl.. Spicer..|Federal............ TE 
cent. Pharo.. motor 1125 13 Zenith. grv...d-p...'B-Beck./selec. ../Detrt..amid..| 4 worm. Timkn.| 9.25r-rd... sprgs.. Mth. . int-r-w. . int-r-w. .1.... Gem.. ctr.. mtl.. Spicer.. |Federal............ UE 
cent. Pharo..motor 1150) 12 Zenith grv...d-p...B-Beck.selec...Warn.. amid... 4 worm. Tmkn..| 10.33'r-rd.. . sprgs.. Mth. . int-r-w.. int-r-w. . 1... Gem.. ‘ctr.. mtl. . Spicer.. |Federal........... wD 
cent. Pharo., motor 1150 | 10 Zenith grv...d-p. ..B-Beck. selec. ...\Warn.. amid..; 4 worm. Tmkn..| 13.66r-rd... sprgs.. Mth. . int-r-w. . int-r-w. . |.... Gem, . ctr.. mtl.. Spicer.. Federal............ xc 
cent. Pharo.. motor 1125 | 13 Zenith grv...d-p...B-Beck.'selec. ..|Detrt..'amid..| 4 worm. Timkn.| 9.25r-rd... sprgs.. Mth. . int-r-w. . int-r-w. .|.... Gem.. ctr.. mtl.. Spicer.. Federal... . Light Tractor 
cent. Pharo.. motor 1150 | 12 Zenith. grv...d-p. ../B-Beck.selec...)\Warn..amid..| 4 worm. Timkn.| 12.00r-rd...'sprgs.. Mth. . int-r-w. . int-r-w. . l.... Gem.. ctr.. mtl.. Spicer.. Federal... Heavy Tractor 
Be I Weta 1373 | 18 own....grv...w-d...own.... plan...jown....\motr..| 2 worm. own....| 7.25r-rd...t-t..../Mth*. ext-d-s. . int-r-w. .]..../own.../]....\mtl.. own.... Ford...............TT 
cent. Dplx...\dplx.... 1200 | 16 Zenith. grv. ..d-d...Fuller.. selec... |Fuller.. motr..| 3 worm. Shel...., 7.80sprgs.. sprgs.. own... int-r-w. . int-r-w..1.... Ross..'ctr.. mtl.. own..../Forschler........... AX 
cent. Dplx...\dplx..., 1200 | 12 Zenith. grv. ..d-d...Fuller.. selec. ..|Fuller..:motr..| 3 worm. Shel... | 8.66sprgs.. sprgs.. own... int...... int...... 1... Ross..\ctr.. mtl.. own.,../Forschler............ 
cent Dplx...\dplx.... 1200 | 12 (Zenith. grv...d-d. .. Fuller. . selec. ../Fuller..motr..; 4 worm. Shel...) 8.75 sprgs..'sprgs.. own... int-r-w. . int-r-w. . |... . Ross. . ctr.. mtl.. own....|Forschler........... BX 
cent. Pierce.. motor 1350 | 15 Stmbg agrv...w-d... H-Shawind-c...\Cotta../amid..' 3 bevei-4.own..., 8.90sprgs.. sprgs.. 'Tuth.. ext-d-s. . ext-r-w..r... Ross..r...mtl.. Blood..|F.W. D............. B 
SI ESE ER | Re SR] SRR ee ae ee MPs} OW 6 lake nasal cca saslbcesavlatiomeuien.onee EOE, Si ovcclbiowkine leicewlecic awl aimiew acl See A 
cent Pierce.. motor 3200 | 35 Cart... grv...d-p. ..\B-Beck.selec....Dur.... motr.. 3 int-g.. Russl..; 10.20sprgs.. sprgs.. Rowl. ext-r-w.. ext-d-s. . |.... Lavn.. ctr.. mtl.. Univl.. Fulton... . . ee 
va 
none. none,..|...... 1200 | 25 Rayfid. grv. ..d-p. .. B-Beck. selec. ..'B-Lipe. amid... 3 worm. Timkn.'...... r-rd... t-arm. Merl.. int-r-w: . int-r-w..|....Gem.. ctr.. mtl.. Spicer.. \Gabriel.............. Cc 
cent. Dplx... motor 1100 | 18 /Rayfid. jgrv. ..d-p. . .'B-Beck.'selec. .. 'B-Lipe. amid..| 4 worm. /Timkn.|...... ir-rd... sprgs.. Merl.. int-r-w. . int-r-w. . | em.. ctr., mtl.. Spicer.. Gabriel.............. E 
cent. Dplx... motor | 1000 | 12 |Rayfid. grv. ..'d-p. .. B-Beck. selec... B-Lipe. amid... 4 \worm. 'Timkn.|..... ir-rd... sprgs.. Merl.. int-r-w. . int-r-w. .|].... Gem.. ctr.. mtl.. Spicer.. Gabriel. ............. F 
cent.. Mnrch. motor | 1300 | 18 ‘Stmbg. grv...d-d. .. B-Lipe. selec. ..own....\amid..| 3 worm. |Timkn. 7.75\sprgs.. sprgs.. S-P.. . int-r-w. . int-r-w. . |.... Ross.. ctr..jmtl . Spicer.. Garford............. 25 
cent. Dplx...)motor | 1085 | 15 |Rayfid. \grv. ...d-d. ..|B-Lipe. selec. ..\own....amid..| 4 worm. Timkn.| 7.75sprgs.. sprgs.. S-P... int-r-w. . int-r-w. .'r... Ross.. ctr.. mtl.. Spicer.. Garford .70-H 
5 cent. Dplx....motor 1057 | 11 Rayfid. grv. ..d-d. ..|B-Lipe. \selec. ..\own.... amid..| 4 \chn...\own....| 11.44 r-rd...)...... S-P... ext-d-s. . int-r-w. .ir... Ross.. ctr.. mtl.. Spicer.. Garford re 
cent. Dplx...motor | 1057 | 10 /Rayfid. grv. ..d-d. ../B-Lipe. selec. ..jown....amid.. 4 \chn...\own....| 12.3Q/r-rd.../...... S-P. . . ext-d-s. . int-r-w. .'r... Ross.. \ctr.. mtl.. Spicer.. \Garford............. 69 
cent. Pierce.. motor | 1000 | 15 Mast... grv...d-d. ..\Fuller..'selec. ../Fuller...motr..| 3 worm. Timkn.|.... _|sprgs.. sprgs../Tuth.. int-r-w. . i So 8 eee F 
eent. Pierce..'motor | 1000 | 15 |Mast...\grv...d-d. ../Fuller.. selec. ../Fuller.. motr... 3 worm. |Timkn.| 7.25\sprgs.. sprgs.. 'Tuth.. int-r-w. . i . Blood. .|Gary.............. GT 
eoee McCn.. motor | 1000 | 15 Mast... grv...d-d. ..|Fuller.. selec. ..|Fuller..motr..| 4 worm. /Timkn.| 8.50 sprgs.. sprgs../Tuth.. int...... i . Spicer.. |Gary................3 
McCn.. motor | 1000 | 15 Mast... grv. ..d-d. ../B-Lipe. selec. . .|B-Lipe. amid. | 4 worm. /Timkn.; 10.33 sprgs.. sprgs..'Detr..int......, . Spicer... Gary........... ...KT 
ieeuy McCn.. motor | 1000 | 15 Mast... grv...d-d. ..'B-Lipe. ‘selec. . ./B-Lipe. amid..| 4 |worm. |Timkn.| 11.66sprgs.. sprgs.. Detr. . int-r-w. . i Spicer.. |Gary...............M 
suct.. Mnrch. motor | 1150 | 20 |Marvl.. grv...d-d. ..\own.... selec...own....motr..| 3 bevel..jown....| 6.00r-rd... sprgs.. Detr. . ext-r-w. . |i .. Unvsl...G. M.C.. .. 16 
suct.. Moreh. motor | 1300 | 15 |Marvl.. grv...d-d. ..own....'selec...own. ..motr..| 4 worm. |timkn..| 9.25r-rd _sprgs..|Detr . int-r-w. . i ..own. ..|G.M.C.. ..21 
suct. Mnrch. motor | 1210 | 14 |Marvl.. grv...d-d. ..own....'selec...(own. .. motr... 4 |worm./Timkn.| 9.25r-rd  sprgs..|Detr . int-r-w. . ji ..fown. ..|G.M.C............ 41 
suct. Mnreh. motor | 1210 | 12 |Marvl.. grv. ..d-d...own.... selec...|own. ..amid..| 4 worm. /Timkn.| 12.00r-rd.. . sprgs.. Detr . int-r-w. .{i --jown, ..|G.M.C............ 71 
suct. Mnrch, motor | 1150 | 10 |Marvl..grv...d-d. ..own.... selec...iown. ..amid..| 4 \worm. |Ti 13.67r-rd —_sprgs..|Detr . int-r-w. . ji ..jown. ...G.M.C.. ..101 
cent. Pierce.. motor | 2000 | 26 Schblr. grv. ..d-d. ..{B-Lipe. selec. . ./B-Lipe. motr..| 3 |worm. \Shel. 7.80 sprgs.. sprgs.. Shel.. . int-r-w. . i .. Spicer.. |G ant............. ..15 
cent* Pierce* motor*) 2000 | 26 Schblr. grv. ..d-d. ..'B-Lipe. selec. . ./B-Lipe. motr..| 3 worm. \Shel. 7.80 sprgs.. sprgs.. Shel... int-r-w. . ji .. Spicer.. |Giant............. ..14 
cent. Pierce.. motor | 1500 | 21 Schblr. grv. ..d-d. ..|B-Lipe. selec. . -|B-Lipe. motr..| 3 ‘worm. |Shel...| 8. 66sprgs.. sprgs.. Shel... int-r-w. . ji .. Spicer.. |Giant............... 16 
cent. Pierce.. motor | 1500 | 15 Stmbg. lerv. ../d-d. . .|B-Lipe. selec. . ./B-Lipe. |amid..| 4 worm. Shel. 10. 25\sprgs.. sprgs.. Shel... int-r-w. . | .- Spicer.. |Giant............... 17 
cent. Pierce.. d-s. ..| 1100 | 16 (Carter. |vac...d-p. ..,B-Beck./selec...(G-Lees motr..| 3 int-g ./Torbn..) 7.00sprgs..\sprgs..|'S-P .. ext-r-w. .i ..(Arvac |Grant.............. 10 
cent. Pierce. d-s. ..| 1100 | 16 \Carter. \vac...\d-p. ../B-Beck. selec. ..\G-Lees motr..| 3 int-g .'Torbn..| 7.00sprgs..'sprgs..\S-P .. ext-r-w. . |i \Arvac |Grant.............. 11 
} cent. Pierce.. d-s. . 1100 | 14 (Carter. jvac...d-p. ..|B-Beck. selec. ..\G-Lees motr..| 3 int-g ./Torbn..) 8.00sprgs.. sprgs..\S-P . . ext-r-w. . |i -Arvac |Grant.............. 15 
cent. Pierce.. d-s. ..; 1100 | 14 \Carter. \vac...d-p. ../B-Beck. selec. ..\G-Lees motr..| 3 int-g ./Torbn..| 8.00 sprgs.. sp ‘gs.. S-P . . ext-r-w. «ji a a eee Date 16 
| | | | | | ee be. | | | f 
tent. Dplx ‘motor | 1400 | 25 Stmbg. erv. ..d-p. ../B-Beck. selec. . .'|B-Lipe. motr | 4 |worm. Timkn..| 6.35rrd sprgs.. S-P. . . int-r-w. .| . |Peters..|Hal-Fur............. D 
cent. Dplx.. motor | 1200 | 18 \Stmbg. \grv. ..d-p. ..\B-Beck |.selec . ..B-Lipe. jamid..| 4 worm. /Timkn. | 7.00r rd... sprgs.. S-P. . . int-r-w. . i .|Peters..|Hal-Fur............. B 
suct. Mnrch, motor | 1100 | 16 Zenith. grv. ..\d-d. .. Fuller. .'selec. ..\Fuller.. motr..| 3 worm. |Shel...| 7.75sprgs.. \sprgs.. Shel... int-r-w. . i -|Arvac Harvey.......... WEA 
cent Dplx... moto | 1100 | 16 Stmbg grv...d-p. .. B-Beck.selec. . .|B-Lipe. amid..| 4 |worm. Shel....| 7. 75/sprgs..|sprgs.. Shel... int-r-w. . ji .(Spicer.. |Harvey........... WFA 
cent. Dplx... motor} 1000 | 13 |Stmbg (grv. ..d-p. ..|\B-Beck. selec. . .|B-Lipe. amid..| 4 worm. She’... .| 8. 75/sprgs — . (Shel... int-r-w. . i } . Spicer..|Harvey.......... WHA 
cent. Dplx...mo or} 900 | 11 Stmbg. \grv. ..d-p. ...B-Beck.selec. . .\B-Lipe. amid..| 4 |worm. Shel... | 8.75 sprgs.. sprgs . Shel... int-r-w. . | | | ctr. .Spie.r..|Harvey.......... WKA 
‘ cent. Simp...motor | 1145 | 16 (Zenith. jgrv. ..d-p. .. Fuller. . (selec. . .|Fuller..\motr..| 3 iint-g..|Clrk...| 7.60sprgs .\sprgs .|Detr. . ext-r-w. .|int-r-w. .|l....Ross..|ctr . mtl. */ ...|Hawkeye............ 
cent. Simp... motor | 1150 | 16 |Zenith. grv. ..\d-d. ../Fuller.. selec. ..\Fuller..'motr..| 4 jint-g..\Clrk...| 8.00sprgs..| prgs..|Detr. . ext-d-s. . int-r-w. .|l... . Ross. . ctr mtl. .|Hart...|Hawkeye...........M 
suct.. Mnrch. ‘motor | 1500 | 19 |Zenith. |vac. ..\d-d. . ./B-Lipe. selec. ..jown....|amid..| 4 \worm. \Shel....| 8.75isprgs.. \sprgs.. Shel... int-r-w. .fint-r-w..|L...|...... ctr.. fab. . Therm. |Highway-Knight...... A 
suct.. Mnrch. motor | 1200 | 15 |Zenith. \vac...\d-d. . .'B-Lipe. selec. . .jown.. lamid.. | 4 worm. Shel....| 10.20 sprgs..\sprgs.. Shel... int-r-w. .jint-r-w. ./L....)...... ictr.. fab. .|\Therm. |Highway-Knight...... B 
Rr (perce es (iene SALES |.... Zenith. \grv. ...d-d. ..'Fuller.. selec. ..{Fuller..|motr..| 3 |worm. \Chic...| 8.00 sprgs.. sprgs.. 'S-P.. . int-r-w. . int-r-w. .|L.... Lavn.. ctr. imtl. - Hart... Huffman............. B 
Saweealcmainrs |......|..../Zenith. jgrv. ..id-d. .. Fuller..'selec. . .|Fuller../motr..| 3 lint-g. . Torbn..| 8.00sprgs..'sprgs..|S-P.. . int-r-w. .|int-r-w. ./.... Lavn..'ctr.. mtl. .'Hart.. .)|Huffman os 
2 aia beatae icisttee ae eee ee eee ee ee ee | ee PR lalate. mean Re ek ae a a I RS a: 
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ABBREVIATIONS—Makers of Parts—(Continued)— 
G. & M. Gem—Gemmer John—Johnson Co, Mod—Modine Mfg. Co. RussI—Russel Axle Co. tt a eencti ithing- 


| Detrt—Detroit 


Ditw—Ditwiler Mfg. Co. G-Lees—Grant-Lees Kal—Kalamazoo Mot—Mott Wheel Wks. Rut—Rutenber 


Dneto—Dyneto Grn—Greens Car Wheel Kel—Kelsey Wheel Co. M-R—Marlin-Rockwell R&V—Root & VanDer- teen, oy Co. 
Drt—Detroit Pressed H&D—Hoopes Bros. & Ken—Kenosha Wheel & MSC—Massillon _voort | vt il oo 

Steel Co, Darlington Knz—Kuntz Mth—Mather Sag—Saginaw En —Timken 
Dir—Detroit Products Har—Harrison Lavn—Lavine Mut—Mutual Wheel Co, Sal—Salisbury Torbn—Torbensen 
Dtrt—Detroit Lubricator Hart—Hartford LeR—Le Roi Nat—National Spring Savg—Savage Arms Tuth—Tuthill ; 
Dun—Dunbar Mfg. Co. Harv—Harvey Lght—Light Mfg. Co. NatIl—National Can Co, Seh—Schwarz Wheel Co. Univil—Universal Prdts 
Dur—Durston Gear Corp. Hay—Hayes Wheel Co, L-N—Leece-Neville Co. N-E—North East SchbIr—Schebler Unv—Universal 
E&M—English & Mer- Her—Hercules Lng—Long Nich—Nichols Elec. Co, Shel—Sheldon Unvsl—Universal Mach. 

sick Hig—Higgins Lvgn—Livingston P&B—Parish & Bingham Simp—Simplex U, S.—vU. S. Spring Co. 
E&XO—Eberly & Orris Hink—Hinkley Lyce—Lycoming Perk—Perkins S-J—Shotwell-Johnson Wag—Wasgner 
Eismn—Eisemann Hol—Holley Marvil—Marvel Pet—Peters Mach, Co. S-M—Standard Malle- Warn—Warner 
Ens—Ensign Carburetor H-Shaw—Hele-Shaw Mas—F. C. Mason & Co, Pfx—Perfex Radiator Smh—A. O. Smith . Wau—Waukesha 
Eric—Ericsson Mfg. Co. H-S—Herschell-Spill- Mast—Master Phil—Philadelphia Sth—Smith Steel Wheel West—Westinghouse 
Purk—Eureka man MeCn—McCanna | me hoger — = eo’ Co. + tne = 
‘*H—French & He * ‘ _ —Parish Mfg, Co. Spltf—Splitdor is— Wisconsin ar 
FACE. A Chapper’ -H¥d—Hydraulic ee Prud—Prudden Sp-P—Spring Perch Co. W-L—Ward-Leonard 
Fed—Fedders Idl—Ideal MeC Rayfld—Rayfield Stan—Standard Radi- W&L—Waterhouse & 
Fix—Flexo Mfg. Co. Ind—Indestructible eC—McCord | Rem—Remy ator Lester Co, 
Frank—Francke Co. Iron—Iron City nee Mach. Rowl—Wm. H. Rowland Stand—Standard Steel Way—Wayne Wheel Co. 
G&D—Gray & Davis Jacox—Jackson-Church- bs pi 5 Roy—Royer Wheel Co. Spring Co, Wol—Wohlrab e 
G&O—G & O Mfg. Co. Wilcox Merl—Merrill Spring Co. R-T—Rome-Turney Sterl—Sterling Bearings Wse—Wisconsin 
GCS—Garden City Jck—Jackson Auto Miller—H. A. Miller Rugl—Ruggles Stm tromberg Yne—Y oungstown 

Springs Jnus—Phineas Jones & Co. Mnreh—Monarch Rus—Russel Car & Frdy. . Sta—Standard Wheel Co. Pressed Steel Co. 
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| FRAME | TIRES WHEZLS ENGINE 
| 
n 
ole oe aa | | | COOLING IGNITION | ELEC. SYSTEM 
g| 2 FY | SizeinIns. | | = 
ro) = | | | ~— ~ — 
2; @ I's } | | és |3 
Name and Model S| #2 2 wo 35 oe 
” | 2 e a © | ~~ | sie Ss e: ” ‘ 8 we 
2)é |f)2 |e) 2)| 2 |, |#/&/2] es |e] 2 | é 2 {3 
= Ss z "ie hae = d= |2/5 CASE CORE 2/2 /2i]/ ae] aie 
= rx =z 3 c | ; m e | = 4/5 zis 
} " 3 
| | | , | | 3 a | 3 & a wl 
| | | Zz } | = Be = = | j 
| | | { | | | 
Independent (lowa)...E) 14 | $1,890 135 jown...\rol-c. . rigid. .'sol*...|34x3}  34x5 Prud.. wd....'Con.,.'4-33x5 -22.5 4 |cent...|Chgo..'est...... Chgo..'cel......'sing.. | none 
Independent (lowa)...F| 2 | 2,290,146 jown... rol-c. . rigid. . sol*.. .34x4 34x6 Leo MM 4-41x51-27.2)' 4 |cent. a Bosch. fixed. . none. ./none.. none 
Independent (Ohio)...F, 1 | 1,685)128 |P&B..\p-stl. . s-flex..|sol*.../34x3$  34x4 .| 4-34x5 -19.6| 4 ther...|Natl. Natl. ‘'sing.. .|Eismn. fixed. . \Ightg.. [Exide. noue 
Independent (Ohio).. .G, 2 | 2,500)144 |P&B. .'p-stl. . 's-flex.. |sol*...34x4 34x6 omel \4—-44x54-27.2) 4 cent... Yng. ce ing.. .|Eismn. fixed. . Ightg.. Exide. none 
SERS IRE 12) 14 | 2,300,134 jown... rol-c. . s-flex..'sol*...34x3}  34x5 Bim... wd..../Wau../4-33x5}-22.5 4 ‘cent. % Gai i . |Eismn. hand.. |s&l-2* | |West..| 175 
SIR a 00 waabowasece 20| 2 | 2,950|150 jown... rol-c. . s-flex.. sol*... 36x4 36x7 Bim...|wd..../own.. .|4-4$x54$-27.2) 2 |cent. ® s i . |Eismn. hand.. |s&l-2* \W est.. 175 
a eee aad 25) 23 3,150\156 jown... rol-c. . s-flex..|sol*...|36x4 36x8 Bim...'wd....own.. .|4-44x54-27.2| 2 (cent. c Lng.. .| i Eismn. hand.. s&l- 2* |\West.. 175 
I ce ivtiaclaneaees 35) 35 | 3,750160 jown.. . rol-c s-flex..|sol*.. . 36x5 36x5d_ (Sth. ..'mt....|own.. .|4-43x5}-30.6) 2 jcent... Lng... cst...... Lng.../fin....../sing.. .|Eismn. hand.. \s&l-2* |West.. 175 
DR. . oc cileneoess 50} 5 | 4,800170 jown...\rol-c s-flex.. sol*... 36x5 40x6d (Sth...\mt..../Wau. .|4-49x6}-36.1) 2 |cent...\Lng...cst...... a ee dual. . Eismn./hand.. js&l-2* |West... 175 
| ERB SEES” Ci 14. | 1,950136 |......| * Pee p&s...34x4 - (34x5 i... __, BR ee 4-33x4}-22.5) (ae eee iiicctlieuevclavesece oe Bosch.|...... \s&cl-2.. Dneto. none 
OO Di 2 | 2,850132 |...... a ee eee 34x5 34x6 Bim...\wd....|ws>...|4-4 x5 -25.6) BS a IOS? if a ee aoa i ee |none. . none... none 
eee Fi 1 | 1,850128 |P&B..'p-stl. .'s-flex.. sol....36x3}  36x4 opt. ..|wd....\own...'4-34x5}-19.6| 4 |cent...|McC*. prs.. McC*. |fin...... sing... Bosch. hand.. \s&l*....N-E.... 131 
O ) ae K} 1} | 2,200128 |P&B..\p-stl.. s-flex.. sol....36x33 © 36x5 opt. ...wd....!own.../4-3}x5}-19.6 4 jcent.../McC*. prs.. McC*. ifin...... sing... Bosch. hand.. s&l*....N-E... 131 
GRITS ey, G 2 | 2,600 138 P&B..\p-stl. . s-flex.. sol... ./36x4 36x6 opt. ...wd....jown...|4-4 x5 -25.6| 4 |ther... own... |prs.. own,. ./fin...... sing....S oltf.. hand.. \s&l*...|N-E.... 131 
Oe Bc cceenencsaoen ) oe 160 |P&B..\p-stl. .'s-flex..'sol....|36x5 40x10 opt... wd....own...;4-4}x5 -29.0 4 ither... own... prs.. ovn.../fin...... sing.. .|Spltf.. hand.. le&l*, .|N-E....... 
| | | j 1 } | | | | 
Jackson........ C-1920} 3} | 4,250150 \Cas... p-stl.. rigid. ./sol....36x7 -36x7 Stn. ..\wd....|Con... [e-tix5}-33.4 2 jcent...|/Lug.. ./cst...... (Lng... .jfin...... sing.. ./Eismn. hand.. 'sl&i-2.'Eismn.'none 
re H 2 1,350118 Prsh. .|o-stl... rigid. .pnu.../31x4 31x4 E&O.. \wd....|Lght.. I-93 x4}-16.9) 4 |ther... G&O..\prs...... G&O..\fin...... ‘sing... Berlg.. hand.. |sl&i-2.'Dneto. none 
—— pasneiekanweed a 14 | 2,000136 |P&B..\p-stl. . rigid. .\sol.... 2 34x34 34x6 E&O.. wd.:..)4-S.. 4-34x5 -19.6) 4 ther... Bush..\est...... Bush.. fin...... sing... Berlg.. hand.. js&l-2.. Dneto. none 
a te abe a ear 19) 2 | 2,885,144 | wn... \rol-c. . flex. ../sol.... 36x4 36x7 Sth... mt.... Buda.. 4-41x5}-29.0, 4 |cent... own... cst......Eurk.. cel.. ....\sing.. .|Eismn. hand. jnone. . none. . none 
Kelly: Springticid. .K-31) 14 | 3,000,144 own...|p-stl. . flex...sol....36x3}  (36x6 \Crn... wd....own....4-33x54-22.5) 4 |cent...|Fed...'sht....../Fed...cel......'sing.. .|Eismn. fixed. .|sl&i-2* West* .... 
Kelly-Springfield.. KS-32, 14 | 3,000144 own...\p-stl. . flex... sol....36x33 36x6 Crn...'wd....\own... 4-33x54-22.5) 4 jcent.../Fed...\sht...... Fed...\cel...... sing... Eismn. fixed. . \sl&i-2* West*. .... 
Kelly-Springfield. ..K-35; 2} | 3,509/144 own...|p-stl. . flex... sol....36x4 36x4d_ (Crn.. . wd... .jown...'4-33x54-22.5) 4 \cent...Fed...\sht.......Fed...\cel....../sing...|Es .n. fixed. . \sl&i-2* West*..... 
Kelly-Springfield.. KS-36| 2} | 3,509144 own...\p-stl. . flex... sol.... 36x4 36x4d (Crn....wd....\own...4-33x54-22.5| 4 |cent.../Fed...sht...... Fed... cel......|sing.. . Eismn. fixed. . jsl&i-2* West*. .... 
Kelly-Springfield. .. K-40) 34 | 4,409,150 lown...\p-stl. . flex. ..sol....|36x5 40x5d (Crn...\wd....\own... 4-43x64-32.4, 2 |cent.../Long. .sht.. ‘Long..'fia..... . sing. .|Eismn. fixed. . 'sl&i-2* West*. .... 
Kelly-Springfield.. K-45) 4 | 4,559150 own...\p-stl.. flex...'sol....36x5 40x6d (Crn...\wd....jown.../4-44x6}-32.4, 2 jcent... Lon:..isht...... Long. ./fin..... sing... Eismn. fixed. . \sl&i-2* West*. .... 
Kelly-Springfield.. .K-50) 5 | 5,15 aoe own,..p-stl. . flex. ../sol.... 36x6 40x6d (Crn...j\wd....\own.../4-4}x6}-32.4, 2 jcent.../Lonc../sht. . Long. .fin...... sing... Eismn. fixed. . sl&i-2*/West*. .... 
Kelly-Springfield...K-60|6 | -.-p-stl. flex. ..'sol..../26x6 40x7d (Crn...|wd.... own.. .'4—44x6}-32.4, 2 Y ing.. .|Eismn. fixed. . \sl&i-2* West*. .... 
SEE 40; 2 | ( .-Pol-c, . s-flex.. pds. .. |35x5 36x6 Way..\wd....jown... 4-43x5$-22.5) 2 .. Berlg.. hand.. |none. . none. . none 
Ds nee shane’ AB 2 | 3 675 144 |Prsh. . p-stl. . flex... pnu*.. 36x5 36x7 Sth. ..imt....|Wsc.../4-4 x6 -25.6| 4 | . . Eismn. hand.. |Ightg.. |Spltf.. none 
ES exes channd AC) 2} | 3,975:159 (Prsh..'p-stl. . flex... pnu*.. 36x6 \38x7 Sth...\mt..../Wse...'4-44x6 -29.0) 4 | . ./Eric.. . hand.. lghtg.. Spltf.. none 
ESE K| 3 | 4,475159 |Prsh. .\p-stl. . flex... sol*... 36x4 36x10 Sth...imt....\Wsce...4-44x6 -32.4) 4 . .(Eismn. hand.. |Ightg.. Spltf.. none 
RENE SS AE 4 | 4,975,170 \Prsh.. p-stl. . flex... sol... .|36x5 40x10 (Sth...\mt....\Wsc....4-43x6 -36.2 2 .. Eismn. hand.. Ightg.. Spltf......90 
7” aes AF) 5 | 5,975,170 |Prsh. .\p-stl. . flex. ..\sol.... 36x6 40x12 Sth...\mt..../Wse.../4-5 x6 -40.0) 2 ..|Eric.. ./hand.. gh tg.. Spltf.. ..90 
SS eae Delivery, % | 1,875135 |Smh..'p-stl. . flex... pnu...\34x44  34x4} |Prud..|wd....\own... 4-33x5}-24.2) 4 . .(Eismn. hand.. |none. . ‘none. . none 
See Utility, 1} | 2,275152 Smh. . p-stl.. flex... sol....'36x3$  36x5 Prud.. 'wd....\own... 4-3§x54-24.2) 4 | . .(Eismn. hand.. |none. . none... none 
ee Freighter; 2. | 2,975168 |Smh. .\p-stl. . flex... sol*... 36x4 36x7 \Prud.. |wd... .jown.. .|4-4}x54-29.0 4 .. .|Eismn. hand.. inone. . none. . none 
Kissel... ... Heavy Duty, 34 | 3,975168 mh. . jp-stl. . flex. ..'sol*... 36x5 36x5d = (Sth. .. mt... own... /4-44x54-29.0, 4 | .. ./Eismn.|hand.. |none. . none. . none 
Sse | 1 | 2,400130 jown...\rol-c. . s-flex.. sol*...354x3$  34x5 |W&L. iwd....\Con... 4-32x54-22.5) 4 .. Bosch. hand.. |none.. none.. none 
| RSS Se A| 14 | 2,800143 jown... rol-c.. s-flex.. sol....36x34 36x6 \W&L. wd... .\Con...'4-44x54-27.2) 4 .. (Bosch. hand.. \none. . none. . none 
0 BB 2 | 3,200153 own... rol-c. . 's-flex.. sol.... 36x4 36x7 W&L. |wd....'Con.. . 4-4$x5}-27.2) 4 .. (Bosch. bhand.. |none. . none... none 
eres B 2} | 3,800160 own... rol-c. . s-flex.. sol... .36x5 36x8 WL. \wd....\Con... 4-4}x5 -32.4 2 .. Bosch. hand.. none. . none. . none 
sc couniuenaee C| 34 | 4,406 763 own... 'rol-c. .'s-flex..'sol....'36x5 36x10 W&L. wd....\Con...\4-4}x5 -32.4) 2 . Bosch. hand.. none. . none... none 
See D5 | 5.300180 own... rol-c. . s-flex.. sol.... 36x6 40x12 ‘Sth. ..imt....\Con...|4-5}x53-44.2| 2 ...(Bosch. hand.. none. . none... none 
SENSES 35-Tractor|....| 5,500 103} own... rol-c. . s-flex.. sol... . 36x5 38x6d |Way..'wd....own...|4-5 x5}-40.0) 2 . Eismn./hand.. |s&l-2.. G&D.. none 
Koehler... . ..C) 14 | 1,885131 |P&B.. p-stl. .s-flex.. sol... . 34x3 34x5 Way..\wd..../H-S...'4-3}x5 -19.6) 4 . Eismn. fixed... \s&]-2............. 
ea ..M, 24 | 3,165162 P&B.. p-stl. .'s-flex.. sol.... 36x4 36x7 Way.. |wd....\|Her....4-4 x5$-25.6, 4 | \Eismn, fixed. . s&1-2 
CE ee Bi 2 | 2.950136 own... rol-c.. rigid. ./sol.... 36x4 36x6 H&D. |wd....\Con.. .'4-44x5}-27.2) 4 . Bosch. \hand.. none. . ‘none. . none 
Larrabee -U, 1} | 2,250138 Savg.. p-stl. . \dex....!sol....34x3$  34x5 H&D. |wd..../Con...'4-33x5 -22.5) 4 .. Bosch, hand.. \Ightg.. Eismn. 125 
BMD, ¢ «naeacounn C, 24 | 3,250152 Savg..p-stl. . flex.. ..sol.... 36x4 36x7 H&D. wd... .\Con...\4—4}x54-27.2) 4 .. Bosch. hand.. Ightg.. Eismn 129 
eS SS A&B 33 | 4,000154 Savg.. p-stl. ./flex....sol.... 36x5 36x5d (H&D. wd....\Con...\4~-4}x54-32.4 2 .. Bosch. hand.. \Ightg.. Eismn. 125 
Larrabee. . er | 4,900178 Savg.. p-stl. . flex....sol.... 36x6 40x6d Sth...\mt....'\Con...\4-4}x5 -32.4, 2 .. Bosch. hand.. none... none. . none 
L. M.C 2-20| 24 | 2,950164 FAC..\rol-c. . 's-flex..sol.... 36x4 36x4d Bim... \wd....\Con...|4—44x53-27.2) 4 3 .. Bosch. hand.. \sl&i-2. Remy. .... 
I is. neta hmaatacn maaaal 4; 950110 P&B..\p-stl. . flex... pnu...32x4 32x5 Bim... wd..../LeR. . 4-34x4}-15.6 4 a .. A-Knt auto. . sl&i-2. W-L. . none 
eer Special % | 1,245120 P&B... p-stl.. flex...pnu...32x4$  32x4} Bim... wd..../H-S.../4-3}x5 -16.9) 4 “ Sil a . A-Knt auto. . |sl&i-2.'...... none 
Loyal eases 1 | 1,500130 P&B.. p-stl. . flex... pnu...33x5 33x5 Bim... wd.... H-S....4-3}x5 -16.9| 4 |ther...\Fed... cst. Fed...ipln..... sing . A-Knt auto. . sl&i-2. W-L. . none 
| 
Maccar ..-b} 14 | 2,750150 (Prsh..'p-stl. . rigid. .'sol.... 36x4 36x5 Sch... .wd....'Con.../4-44x53-27.2, 4 ‘cent... own... cst...... Bush.. fin...... sing... Bosch. hand.. opt... opt... ..- 
Maccar ..-H 24 | 3,500162 Prsh.. p-stl.. rigid. .sol.... 36x4 36x4d (Sch... wd....Con...4-4$x54-32.4 2 cent...\own... cst...... Bus... fin...... sing... Bosch. hand.. opt. . . opt. fe 
Maccar ..M) 34 | 4,300174 Prsh.. p-stl.. rigid. .'sol.... 36x5 36x5d (Sch...'wd....'Con....4-44x5}-32.4 2 cent....own...cst...... Bush.. fin...... sing.. ./Bosch. hand.. my oe ee 
OO G5 5,250186 Prsh.. p-stl. . rigid. .'sol.... 36x5 40x6d Day... mt....Con...4-4}x6 -36.2, 2 cent...own... est.. Bush.. fin...... sing... Bosch. hand.. 0 . opt... .... 
ae AB 14 | 3,000144 own... p-stl.. flex. ..\sol.....36x4 36x34d Sch... wd....own...4-4 x5 -25.6 2 cent... own... sht.. own... cel .. Sing... Spltf.. hand.. Teo T -N.. 175° 
Rs” AB 14 | 3,000144 own... p-stl.. flex. ../sol.... 36x4 36x3}d Sch....wd.... own... 4-4 x5 -25.6 2 cent... own... sht.. own... cel...... sing... Spltf.. hand.. ‘lhtg-2* L-N... 17 
ABBREVIATION S—Types of Construction ABBREVIATIONS—Makers of Parts 
*—other options elec—electric int-r-w—internal rear r-rd—radius rods *Other Options B&w—B& WwW Mfg. © 


amid—amidship 

auto—automatic 

bevil—vevel 

cel—cellular 

cent—centrifugal 

chn—chain 

est—cast 

etr—center 

eylinders cast, 2 in pairs 

cylinders cast, 4 in block 

eylinders cast, 3 in 
threes 

eylinders cast, 1 singly 

cyl-ends—cylinder-ends 

d—dual 

d-d—-dry-disk 

d-p—dry-plate 

dplx—from both motor 
& driveshaft 

d-rd—double reduction 

d-s—drive-shaft 


ext-d-s—external drive- 
shaft 
ext-f-w—external front 
wheel 
ext-g—external gear 
ext-jst—external jack- 
shaft 
ext-r-w—externai rear 
wheel 
fab—fabric 
fin—finned tube 
flex—flexible 
fric—friction 
g-p—gear pump 
grv—gravity 
gset—from gearset 
hyd—hydraulic 
ind-e—individual clutch 
int-g—internal gear 
int-g-4—internal gear 
drive on 4 wheels 


wheel 

a with jackshaft 
— le 
1-b—loose ball 
Ightg—lighting only 
motr—unit with motor 
mt—metal (wheels) 
mtl—metal (universal 

joint) 
opt—optional 
pist—piston pump 
plan—planetary 
pln—plain tube 
pnu—pneumatic 
pres—pressure 
prog—progressive 
prs—pressed steel 
p&s—pneumatics in 

front, solids in rear 
p-stl—pressed steel 
r—right 
r&c—right & center 


rol-c—rolled channel 
rol-i—rolled I-beam 
selec—selective 
s-flex—semi-flexible 
sht—sheet 
s&l—starting & lighting 
sl&i-2—starting, light- 
ing & ignition, 2 unit 
sol—solid 
sprgs—springs 
sq-t—square-tube 
start—starting only 
t-arm—torque arm 
ther—thermo-syphon ' 
t-p—two-point 
t-t—torsion tube 
vac—vacuum 
wat-tube—water tube 
wd—wood 
w-d—multiple disk in oil 
w-p—plate in oil 
wr—wire 
zz-t—zig-zag tube 


Joint Mfg. Co. 
A-Knt—Atwater-Kent 
Al-Ch—Allis-Chalmers 


Amer-—American Mag- 
neto Co. 
Areh—Archibald 
Arvac—Arvac Co, 
Aut-L—<Auto-Lite 
Auto—Auto-Wheel Co, 
A-W-W—Automotive 
Wire Wheel Co, 
B&B—Ball & Ball 
B-Beck—Borg & Beck 
Berlg—Berling 


Bim—Bimel 
B-Lipe—Brown-Lipe 
Blood—Blood Bros. 
Brem—Bremer 
Bvr—Beaver Mfg. Co. 








Acme—Acme Universal 


Aloy—Alloy Steel Spring 


Bet—Betts Spring Co. 


Can—Candler Radiato 
Cant—Canton-Clevela!: 


Carl—Carleton Co, 


Cart—Carter Carburetor 


Cas—G. M. Cas 
CAS—C, A. §, 
Chgo—-Chicago Mfg. 
Chic—Chicago-Stand: 


Chmp—Champion Au! 


Spring Co. 
Chy—Cheney 
Cirk—Clark Equipm: 


n 


Col—Coiumbia Axle ‘ 


Con—Continental 

Conn—Connecticut 

Crn—Crane & Mac- 
Mahon Co. 


Mot 


C-S—Christopher Sim) 


son Iron Co, 
Day—Dayton 
Del—Delaney 
Detlaf—Detlaff 











_— 


cent 


cent 
cent. 
Done 
eent 
cent. 


cent 
cent. 
cent, 








cent 
Cent. 
cent, 


Cent. 
Cent. 
Cent. 
Cent. 
Cent, 
Cent, 











1one 


none 
none 
none 


none 
none 
none 
none 
. 90 
..90 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 
. none 


. none 
1. 125 
1, 125 





1. 125 
. none 


. none 
none 
none 


iis 


175° 


——— 
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ENGINE | TRANSMISSION | BRAKES CONTROL  /|UNIVERSALS 
| ‘. 
— | T | | { | | j 
| | | | | | | | | | 
. GOVERNOR | SPEED | FUEL SYS.| CLUTCH GEARSET |FINAL DRIVE) ~ | , | i | | = _ | 
| | s a] py 3 | | 
| | | #is|7|% . | | Name and Model 
| 3 | | si 3/4/8518 we ee Te Oe 
ls.is.| 21% + 2S (Se 2 Ss iPlel wines 
om. 9 |e al ; 3 | | o e 
2) 2) fisdad si&i gl a] ea] / 218 eg] e d/l ae) 7)] "= | 2) 8] 4] 4) "| 4 
> S fF |salsge| @ = - | & - | s ai: 2 | C | o 3 4 | = = | | 
= Ss ais E& 5 3 | | az 1d | < 3 a s | | | Be | 
| ; < bie | = S 3 2 = | | | 
| | 3 ; ot | | | gielé me i 4 
| | | } i } 
| 2 ae. _ ae SS 
|| | | | rt. a aE ae Oo eS Se or he 
none. none... .| | Sint, wae. ..\d-d. . .|Fuller, . selec. . Puller. mote. 2 inte. . Russi. .|...... sprgs.. Spres . GCS. . ext-r-w.. int-mw|..1...\Lavn..|ctr.. itl. ./Blood . independent (Iowa). ..E 
none. none. . .| .\vac. . .{d-d. .. Fuller.. selec. .. Fuller... imotr.. 3 jint-g. - /Russl. . |. «++. Sprgs.. sprgs.. (GCS. . lext-r-w. . int-r-w)..1... Lavn.. (ctr. .{mtl... Blood. .|Independent (Iowa) .. .F 
suct.. March. | . grv...id-d. ..|Fuller.. selec. “Puller “motr..| 3 |worm. (Chic. 7.75sprgs.. sprgs.. Iron. . |int-r-w. \ int-r-w! .-L...|...... (et. |mtl. .|Sterl... Independent (Ohio). . .F 
suct.. Murch. | . grv. ..d-d.. Puller. . selec. . .|Fuller..motr..; 3 worm. |Wis.. - 66) a * .. int-r-w. . int-r-w..L...|Wol... ctr. mtl. . Sterl. . .|Independent (Ohio). . .G 
cent. Wau. . .‘motor | a | 17 Stmbg. grv. . .(d-p. . .|B-Beck. selec. . .Covert. jamid..| 3 worm. Shel. i j .. Shel... int-r-w. . int-r-w).. tr... | | , 12 
cent. Pierce.. motor | 1150 | 16 \Stmbg. grv. ..\d-p. . .|B-Beck.'selec. . ./B-Lipe. |amid..| 4 ‘worm. Shel. 7. 75\r-rd... sprgs.. Shel... {int-r-w. . int-r-w . . 
cent. Pierce.. motor | 1160 | 15 ‘Stmbg. jerv. ..jd-p. . .|B-Beck.\selec. . -{B-Lipe.| lamid..| 4 {worm. Shel....| 7. 75ir-rd...(sprgs.. Shel... int-r-w. . int-r-w .. 
cent. Pierce.. motor | 1150 | 12 Stmbg. (grv. ..\d-p. . . |B-Beck.\selec. . B-Lipe. jamid.. | a worm. ‘Shel... | 10, 25\r-rd...sprgs.. Shel... int-r-w. .jint-r-w).. 
cent. Wau...motor| 800 | 11 |Stmbg. grv...d-p. . .(B-Beck./selec. :1/B-Lipe. jamid.. 4 |worm. Shel....| 8.75/r-rd...\sprgs.. Shel... int-r-w. . int-r-w’. . 
papules cecal boson eee ..»-(Sehbie..|......]......[- +000. -Beles. ..|Detrt. .motr..| 3 jint-g. -[Dorbn..|......|.seeceleeenels cass -,QMtTeW. NT sie sere busrc.cral pisssiedo-aigieie unis Wie 
a a ee eS eee “R eee ee .motr..|... int-g. (Torbn..|......|......|+++++./Mth. .|......+4) ey ae 
cent. own....imotor | 1275 | 17 |Ens....\grv. ..\d-d. ..|own... ./selec. . .own.. . .|amid.. 3 jint-g..jown....; 7 Oi sprgs.. pres... ‘Stand. jint-r-w. . |int-r-w 
cent. own..../motor | 1275 | 15 |Ens....jgrv...\d-d. ..|own... . selec . .|B-Lipe. amid... 4 jint-g../own....| 8.96sprgs.. sprgs.. (Stand. jint-r-w. . int-r-w 
cent, own....\motor | 1100 | 13 Ens....\grv. ..\d-d. ..own.,.. selec, . ./B-Lipe, amid. | 4 jint-g.. (own... | 8. 96spres.. sprgs.. Stand. int-r-w. . int-r-w) 
cent. own... .\motor | 1100 | 12 ‘ene te .d-d. - own.. selec. . -|B-Lipe. jamid.. 4 jint-g. . jown., .| 10. 98\sprgs.. \sprgs.. Stand. jint-r-w. .\int-r-w)..1.... 
| | | | | | 
eent. Pierce.. Lesten | 1000 | 12 IStmbe. vac... lap. - - BeBeck. selec. . clown... amid... 4 \bevl4 own... | 9.18 sprgs.. sprgs.. 'S-P. . int-rw. ext-d-s = ee 
| | | | | | | 
suct., Mnrch. |motor | 1000 | 25 ‘Zenith. jgrv...id-p... B-Beck. selec. . G-lees. motr..| 3 jint-g../Torbn. | 6.00sprgs.. sprgs.. Mth. . jint-r-w. . ext-r-w..1*...| .. etr.. mtl. be 
suct.. Mnrch. motor |...... 20 Zenith. grv. ..\d-p. . .|B-Beck.'selec. . .|G- Lees. 'motr.. : jint-g. —_—- 8.00 sprgs. sprgs.. (Mth. . anne, per loro -|Peters..|Kearns.............. N 
cent. Pierce.. {motor | 1200 | 17 /Stmbg. grv. ..|d-d. . .|Fuller.. selec. . ‘Ronee imotr..| 4 int-g../Russl..| 7.40/sprgs.. |sprgs.. | Chmp ext-r-w.. int-r-w)..1... .|Ross. . |ctr.. mtl. . Univ. . Keldon sett nee eee 19 
cent. Pierce.. motor | 1400 | 17 |Zenith. jgrv. ..\cone. . own... ./selec. . ‘Covert. amid. | | 3 chn...jown....) 8.66r-rd..,/t-t..../S-P.. . int-r-w. .int-r-w)..1....|Gem. , lc. mtl. . own... Se a oe K-31 
cent. Pierce. motor | 1400 | 17 /Zenith. igrv. .. cone. . own... . selec. . Covert. amid..| 3 worm. Shel... ..| 8. 661r-rd sitet... -|S-P. . :lint-r-w. " int-r-w|. .L... .\Gem...|I&c. mt. . Spicer... Kelly-Springfield.. KS-32 
cent. Pierce.. motor | 1400 | 14 \Zenith. jgrv. ../cone. . own... .\selec. . (Covert. amid. | 3 |chn... | 10. 64/r-rd...|t-t.....S-P...int-r-w. . int-rew). .1... (Gem. .l&c. mtl. .\own.. . "\Kelly-Springfield. . . K-35 
cent. Pierce.. motor | 1400 | 14 Zenith. grv. . .|cone. . own... ./selec. .. (Covert. amid..| 3 |worm. Shel. | 10.33ir-rd.. .|t-t....S-P...int-r-w. . int-r-w)..L...|\Gem. \l&c. mtl. .| Spicer. _ Kelly-Springfield..KS-36 
cent. Pierce.. motor | 1400 | 16 |Rayfid. jgrv. ..|cone. . own... .\selec. .. Covert. |amid.. | 3 [chn.. . own... | 10.48 r-rd...|t-t....'S-P.. . lint-r-w. . lint-r-w). .1.. .(Gem. . |l&ec. mt]. . own.  |Kelly-Springfield. ..K-40 
cent. Pierce.. motor | 1400 | 16 |Rayfid. \grv. .. cone. ./own.. . . selec. . .|\Covert. amid.. | 3 \chn. ..own.,../ 10.71 'r-rd...|t-t... ./S-P. . .|int-r-w. . int-r-w). .1..../|Gem. .|ctr..mtl. . own.. ‘ *|Kelly-Springfield. ..K-45 
cent. Pierce.. motor | 1400 | 13 |Rayfid. 'grv. ..\cone. . own... . selec. . .\Covert. |amid.. | 3 |chn...jown....) 12. 24'r-rd...|t-t.....S-P... jint-r-w. . int-r-w). .1....\Gem. . /I&c. imtl. . own., ‘| |Kelly-Springfield. . .y-50 
cent. Pierce..|motor | 1400 | 13 /Rayfid lgrv. ..\cone. .|own.. . .|selec. . Covert. |amid.. | 3 chn...own....) 12.39/r-rd.. .t-t....|S-P.. . int-r-w. . int-r-w'. .....\Gem. . |l&c. tl. .{own.. _ , |Kelly-Springfield. . .K~60 
cent, Pierce.. ‘motor | 1350 | 17 Zenith. grv. ..id-d. .. Fuller. .|selec. ..'Fuller..‘motr..| 3 jint-g../Russl..| 8.90/sprgs.. |sprgs.. Rowl.. \ext-r-w. .|int-r-w|. .].. . .|Ditdw |ctr..|mtl. - Spicer... \Keystone........... 40 
cent, Dplx.../dplx. .| 1600 ; 18 /Zenith. |vac...{d-d. . tty selec, . .|B-Lipe. amid.. | 4 |worm. Shel....| 6.50/sprgs.. sprgs.. 'U.S.. . int-r-w. . int-d-s...1....| .. (ctr.. mtl. . Spicer.. \Kimball..:......... AB 
cent. Dplx...\dplx. | 1600 17 Zenith. vac. ..(d-d. .. B-Lipe. selec. ../B-Lipe. amid..| 4 |worm.'Shel....| 7. 75isprgs.. sprgs.. U.S... int-r-w. .ext-d-s. .1.... Ross. . ctr. mtl. . 'Spicer.. |Kimball............ AC 
cent. Dplx...|dplx. .| 1250 | 16 |Zenith. |vae. . .\d-d. . ./B-Lipe. selec. . ./B-Lipe. amid. | 4 |worm. 'Shel....| 7. 75|sprgs.. sprgs.. 'U.S.. . int-r-w. . ext-d-s.. ..... Ross. . |ctr.. mtl. . Spicer. | imball............ AK 
cent, Dplx... dplx..| 1400 | 14 Zenith. |vac...d-d. ../Fuller. ./selec. . .|Fuller..amid. | 4 worm. Shel....| 8.75/sprgs..'sprgs.. U.S... int-r-w. . int-r-w...1..../Ross.. |ctr.. mtl. . Spicer... Kimball........: ..AE 
cent. Dplx.. ./dplx. .| 1400 | 12 |Zenith. jvac...\d-d. . ./Fuller. .'selec...Fuller..'amid. | 4 ‘worm. Shel....| 8. 75jsprgs.. 'sprgs..|U.S.. . int-r-w. . int-r-w,. .1... ./Ross. . ctr. mt]. . Spicer.. imball.......... . -AF 
cent. Pierce.. motor | 1200 | 25 Stmbg. vac. ../d-d. ../Warn. . selec. ..|Warn. . motr..| 3 |bevel..own....| 5.00 'sprgs.. sprgs.. Mth. . ext-r-w.. ext-r-w!. .1... . Jacox. (ctr. mt. . Spicer.. Kissel......... Delivery 
cent. Pierce..'motor | 1150 | 17 \Stmbg. vac. ..d-d. ../Warn. .\selec...|\Warn..motr..| 3 |worm. |Shel...| 7. 80'spres.. sprgs.. Dtr... int-r-w. . int-r-w ..1... .\Jacox. \ctr..|mtl.. Spicer. ar Oe Utility 
cent. Pierce.. motor | 1190 | 15 \Stmbg. vac...\d-d. ..|Warn. . selec. ../Warn. .amid.. | 4 |worm. |Timkn.| 8.50/sprgs..'sprgs.. Mth. . int-r-w. . int-r-w'. .]... ./Lavn..|ctr.. /mtl. . ‘Spicer. : [Kissel Freighter 
, 12 Stmbg. |vac...|d-d. ..|Warn. ./selec...| Warn. . amid.. | 4 |worm. \Shel....| 11.75jsprgs..'sprgs.. Shel... int-r-w. . int-r-w'. .1... ./Ross.. ctr. mtl. . /Spicer.. \Kissel...... Heavy Duty 
S 20 Stmbg. grv...d-d. . ./B-Lipe. selec. . .(B-Lipe. motr..| 3 |worm. imkn.| 7.00spres.. sprgs.. Bet. . . int-r-w. . int-r-w ..r.. . Ross. . ctr.. mtl. . Spicer... iKleiber............ AA 
cent. Pierce. . motor | 1200 | 18 Stmbg. jgrv. ..\w-d...|M&K, . selec. . .|B-Lipe. amid..| 4 jworm. Shel....| 7.75\sprgs..|sprgs.. Bet. . .|int-r-w. . int-r-w)..r.. ./Ross. . |ctr..|mtl. . Spicer.. \Kleiber.............. 
cent. Pierce.. motor | 1200 | 18 |Stmbg. jgrv. ..\w-d... M&K. . selec. . .'B-Lipe. jamid..| 4 worm. |Timkn.| 7.75/sprgs../sprgs.. Bet... int-r-w.. int-r-w'..r.. ./Ross..|ctr.. mt]. . Spicer.. |Kleiber............ BB 
tent. Pierce..motor | 1200 | 18 \Stmbg. lgrv. ..\w-d.../M&E. . selec. . ./B-Lipe. |amid..| 4 'worm. ‘Shel.. 7.75 sprgs.. sprgs.. Bet. . . int-r-w. . int-r-w!..r.../Ross..(etr..'mtl. . Spicer. Kleiber............. B 
cent. Pierce.. motor | 1200 17 Stmbg. grv...iw-d.../M&E. . selec. ...B-Lipe. amid..| 4 worm. Timkn.| 8.75 sprgs..|sprgs.. Bet... int-r-w. . int-r-w ..r.. ./Ross.. ctr.. mtl. . Spicer.. |Kleiber.............. C 
cent. Pierce.. motor | 1200 | 15 |Stmbg. grv...'w-d...|M&E. .'selec. . .'B-Lipe. amid..| 4 worm. |Timkn.} 11.66r-rd....\sprgs.. Bet... int-r-w. . int-r-w)..r... Ross. .\ctr.. mtl. Spicer. |Kleiber.............. 
none. none... none..| 1000 | 9 Zenith. \vac...\d-p. ..jown... . (selec. . .jown....jst....| 2 chn...\own....|...... rerd...|......)....+- @xt-jst... int-r-w!..L.../Ross.. ctr..mtl..own..../Knox........ 35-Tractor 
eent. Dplx... motor | 1250 18 Zenith. grv. ..id-d...|Mech. ./selee.... Mech. .motr..| 3 jint-g..'Torbn..| 7.00 'sprgs.. sprgs.. Mth. . jext-r-w.. int-r-w ..1.... own... (ctr. mt. . Spicer. |Koehler............. Cc 
cent. Dplx... motor | 1225 | 14 Zenith. grv. ..d-d. . ./B-Lipe. selec. ../B-Lipe. amid..| 4 worm. Timkn.| 9.30sprgs..|sprgs.. Mth. . int-r-w.. int-r-w ..1....\Lavn..|ctr.. mtl*. Spicer* [Koehler............ M 
| | | | | | | 
cent. Pierce.. motor | 1250 | 15 |Stmbg. vac. ..'w-d...|M&E. . ind-c....!own....amid..| 3 chn...jown. 9.00r-rd.../...... Stand. ext-r-w.. int-r-w. .1....\Gem.. ictr.. mtl... M&E. . ‘Lange Seinen anleajone B 
cent. Dupl x.motor | 1225 | 16 Schblr.. grv. ..\d-d. ..{B-Lipe. selec... 'B-Lipe. motr..; 3 worm. Shel. 7.8 sprgs.. sprgs.. Merl.. int-r-w. . int-r-w ..1...../Ross. ./ctr.. mtl..|Unvel../Larrabee............ U 
cent. Dup! x.motor | 1200 | 15 Schblr.. grv. .. d-d...'B-Lipe. selec... /B-Lipe. amid..| 4 \worm. Shel...) 8.75 .sprgs..'sprgs..|Merl.. int-r-w. . int-r-w). .1.... Ross..ictr.. mtl.. Unvsl.. Larrabee............ Cc 
cent. Duplix.motor | 1000 12 Schblr.. grv. ..\d-d. .. B-Lipe. selec. ..|B-Lipe. amid..| 4 worm. |Shel....| 8.75sprgs.. sprgs..'Merl.. int-r-w. . int-r-w..1..../Ross.. \ctr.. mtl.. Unval..|Larrabee.......... A&B 
cent. Dapl'x. motor | 1000 | 10 ‘Schblr.. grv. .. d-d. .. B-Lipe. selec. . ./B-Lipe. amid..| 4 worm. Shel 11.75 sprgs.. 'sprgs.. Merl... int-r-w. . int-r-w. .1....|Ross..|ctr..|mtl. ./Unvsl..|Larrabee............T 
cent. Pierce.. motor | 1150 | 14 Stmbg. vac...d-p.../B-Beck.'selec. .. Detrt. . amid..| 4 int-g../Russ 8.80sprgs.. sprgs.. Mth. . ext-r-w.. int-r-w..1.... Lavn..'ctr.. fab*. Therm* L. M. C 2-20 
tiene seeeece seeeee| 1000 | 30 ‘Stmbg. grv. ..\d-p. ..{B-Beck.|selec. ..|Covert. motr..| 3 int-g../Torbn..|...... Sprgs.. Sprgs........ int-r-w. . ext-r-w . .1.... Ross../ctr.. mtl.. Blood... Loyal............... 2 
1000 | 30 ‘Stmbg. grv...id-d. ..'B-Beck.selec. ..\Covert. motr..' 3 int-g../Torbn..|...... Sprgs..'sprgs..|...... ext-r-w.. int-r-w ..1... Ross..\ctr..:mtl. . Blood... |Loyal........... Special 
veneer 1000 | 20 Stmbg. grv...d-p. .. B-Beck. selec... Covert. motr..| 3 int-g../Torbn..|......'sprgs.. sprgs.. ...... int-r-w.. int-r-w...1.... Ross. .|ctr..|mtl.. Blood. ./Loyal................. 
cent. Pierce.. motor | 1200 18 Stmbg. grv...\d-d... B-Lipe.'selee....B-Lipe.motr... 3 worm. Timkn..| 7.00r-rd... sprgs.. Merl.. int-r-w. . int-r-w.. .]... . Ross... ctr.. mtl.. Spicer..|Macear.............. L 
cent. Pierce.. motor | 1200 | 16 Stmbg. grv...d-d...B-Lipe. selec... B-Lipe. motr... 3 worm. Timkn.) 7.75r-rd...sprgs.. Merl.. int-r-w. . int-r-w.. .1.... Ross... ctr..mtl.. Spicer.. Maccar............. H 
cent. Pierce.. motor 1200 , 15 Stmbg. grv...d-d...B-Lipe. selec... B-Lipe. motr.., 3 worm. Timkn.! 8.75r-rd...sprgs.. Merl.. int-r-w. . int-r-w...1.... Ross.. ctr..|mtl.. Spicer.. DON: alecacananey M 
cent. Con... motor | 1050 | 12 Zenith. grv...\d-d...'B-Lipe. selec. ..'B-Lipe. amid... 4 worm. Timkn.| 10.25r-rd.../sprgs.. Merl... int-r-w. . int-r-w . .].... Ross.. ctr..'mtl. . Spicer.. Serr G 
cent. own.. . motor 1250 16 Zenith. grv...id-d...B-Lipe.'selec.../B-Lipe. motr.. 4 worm. Timkn.| 8.50sprgs..'sprgs.. Merl.. int-r-w. . int-r-w ..1.... own... ctr.. mtl.. Spicer.. |Mack.............. AB 
cent. own.. . motor | 1250 | 20 |Zenith. grv...d-d. ../B-Lipe. ‘selec... B-Lipe. motr..| 4 chn...own....| 6.99\r-rd...)...... Merl... ext-d-s. . int-r-w ..1.... own... ctr.. mtl.. Blood... Mack.............. AB 








ABBREVIATIONS—Makers of Parts—(Continued)— 


Detrt—Detroit G. & M. 
Ditw—LDitwiler Mfg. Co. 
Dneto—| ’yvneto 









Drt—Deiroit Pressed 
Steel oO, 
DitrmDetrocit Products 
Dtrt—Detroit Lubricator 
M—Dunbar Mfg. Co. 
Dur—urston Gear Corp. 
—E nglish & Mer- 
SICK 
E&0—Pberly & Orris 
. Fismn— Sisemann 
’ le Comerner 
: on Mfg. Co, 
| Eurk—iureka ” 
) F&H—rrench & Hecht 
=] ame \. Chapper 
‘ Fed—Fedders 
$ Fx Flexo Mfg. Co. 
4 Gan -F rancke Co 
A scey Saber 
a 1 Co. 
"4 CS—Ga arden City’ 


Prings 


Gem—Gemmer 


G-Lees—Grant-Lees 
Grn—Greens Car Wheel 
H&D—Hoopes Bros. 

Darlington 


Har—Harrison 


Hart—H — 
Harv—Harv 
lag—tiayes W heel Co. . 


Her—tercules 
Hig—Higgins 


Hink—Hinkley 
Hol—Holley . 
H-Shaw—Hele-Shaw 
4I-S—Herschell-Spill- 
man 
Hyd—Hydraulic 
Idl—tIdeal 
Ind—Indestructible 
Iron—tIron City 
Jacox—Jackson-Church- 
Wilcox < 
Jck—Jackson Auto 


dJns—Phineas Jones & Co. 


& 





John—Johnson Co, 
Kal—Kalamazoo 
Kel—Kelsey Wheel Co. 
Ken—Kenosha Wheel & 
Knz—Kuntz 
Lavn—Lavine 
LeR—Le Roi 
Lght—Light Mfg. Co. 
L-N—Leece-Neville Co. 
wmg—Long 
Lvgn—Livingston 
Lye—Lycoming 
Marvil—Marvel 
Mas—F. C. Mason & Co, 
Mast—Master 
MeCn—McCanna 
M&E—Merchant & 
Evans 
MeC—McCord 
Meech—Mechanics Mach, 
SO. 


Merl—Merrill Spring Co. 
Miller—H. A, Miller 
March—Monarch 





Mod—Modine Mfg. Co. 
Mot—Mott Wheel Wks. 
M-R—Marlin-Rockwell 
MSC—Massillon 
Mth—Mather 
Mut—Mutual Wheel Co. 
Nat—National Spring 
Natl—National Can Co, 
N-E—North East 
Nich—Nichols Elec. Co. 
P&B—Parish & Bingham 
Perk—Perkins 
Pet—Peters Mach, Co. 
Pfx—Perfex Radiator 
Phil—Philadelphia 
Phro—Pharo Mfg. Co. 
Prsh—Parish Mfg, Co. 
Prud— Prudden 
Rayfid—Rayfield 
Rem—Remy 
Rowl—Wm. H. Rowland 
Roy—Royer Wheel Co. 
R-T—Rome-Turney 
Rugl—Ruggles 
Rus—Russel Car & Frdy, 


Russl—Russel Axle Co. 
Rut—Rutenber 
R&V—Root & VanDer- 
voort 
Sag—Saginaw 
Sal—Salisbury 
eee Arms 
Sch—Schwarz Wheel Co. 
Sehblr—Sche -bler 
Shel—Sheldon 
Simp—Simplex 
S-J—Shotwell-Johnson 
S-M—Standard Malle- 
Smh—A. O. Smith 
Sth—Smith Steel Wheel 
S-P—Standard Parts Co. 
Spltf—Splitdorf 
Sp-P—Spring Perch Co. 
Stan—Standard Radi- 


ator 
Stand—Standard Steel 
Spring Co, 
Sterl—Sterling Bearings 
Stmbg—Stromberg 
Stn—Standard Wheel Co, 


Yng 
Pressed Stee 


S-W—Sparks-Withing- 
ton 


Sum—Sumter Elec, Co. 
Therm—Thermoid * 
Timkn—Timken 
Torbn—Torbensen 
Tuth—Tuthill 


Univl—Universal Prats. 
Unv—Universal 
Unvsl—Universal Mach. 


U, §$.—U. S. Spring Co. 


Wag—Wagner 
Warn—Warner 
Wau—Waukesha 
Wes 
Wil-B—Wilcox Bennett 
Wis—Wisconsin Parts 
W-L—Ward-Leonard 
W&L—Waterhouse 


t—W estinghouse 


& 
Lester Co, 


Way—Wayne Wheel Co. 
Wol—W ohlrab 
Wsce—Wisconsin 


m 


—Youngstow 


wn 
1 Co, 
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amid—amidship 

auto—automatic 

bevl—bevel 

cel—cellular 
ent—centrifugal 

ehn—chain 

est—cast 

etr—center 

cylinders cast, 2 in pairs 

cylinders cast, 4 in block 

cylinders cast, 3 in 
threes 

eylinders cast, 1 singly 

eyl-ends—cylinder-ends 

d—dual 

d-d—dry-disk 

d-p—dry-plate 

dplix—from both motor 
& driveshaft 

d-rd—double reduction 

d-s—-drive-shaft 


ext-d-s—external drive- 
shaft 
ext-f-w—external front 
wheel 
ext-g—external gear 
ext-jst—external jack- 
shaft 
ext-r-w—external rear 
wheel 
fab—fabric 
fin—finned tube 
flex—fiexible 
frie—friction 
g-p—sgear pump 
grv—egravity 
gset—from gearset 
hyd—hydraulic 
ind-c—individual clutch 
int-g—internal gear 
int-g-4—internal gear 
driv) on 4 wheels 


wheel 
— with jackshaft 
i—lef 
1-b—loose ball 
Ightg—lighting only 
motr—unit with motor 
mt—metal (wheels) 
mtl—metal (universal 
joint) 
opt—optional 
pist—piston pump 
plan—planetary 
pln—plain tube 
pnu—pneumatic 
pres—pressure 
prog—progressive 
prs—pressed steel 
p&s—pneumatics in 
front, solids in rear 
p-stl—pressed steel 
r—right 
r&c—right & center 





rol-c—rolled channel 
rol-i—rolled I-beam 
selec—selective 
s-flex—semj-flexible 
sht—sheet 
s&l—siarting & lighting 
sl&i-2—starting, light- 
ing & ignition, 2 unit 
sol—solid 
sprgs—springs 
sq-t—square-tube 
starit—starting only 
t-arm—torque arm 
ther—thermo-syphon 
t-p—two-point 
t-t—torsion tube 
vae—vacuum 
wat-tube—water tube 
wd—wood 
w-d—multiple disk in oil 
w-p—plate in oil 
wr—wire 
zz-t—zig-zag tube 


Acme—Acme Universal 
Joint Mfg. Co. 

A-Knt—Atwater-Kent 

Al-Ch—Allis-Chalmers 


Amer—American Mag- 
neto Co. 
Arech—Archibald 
Arvac—Arvac Co. 
Aut-L—<Auto-Lite 
Auto—Auto-Wheel Co, 
A-W-W—Automotive 
Wire Wheel Co, 
B&B—Ball & Ball 
B-Beck—Borg & Beck 
Berlg—Berling 
Bet—Betts Spring Co. 
Bim—Bimel 
B-Lipe—Brown-Lipe 
Blood—Blood Bros. 
Brem—Bremer 








Bvr—Beaver Mfg. Co. 


| 
| FRAME TIRES | WHEELS | ENGINE 
| ' 
a | ] 
>| © = Size in I L COOLING IGNITION ELEC. SYSTEM 
3 2 Z| ize in Ins. <= 
a ° = | — 
s | « g | ae 3 | | | | 
Name and Model S| 2 2 = | ~o= | 5 Radiator | 
ei ¢ |#/ 3 m4 els 2 s e es ” : | 
= o o = a | _— Cis) | . 2 
& S = | S a - ae = - = 20 | a 5 ry > e % 
= = § | : a< | =| 5 CASE | CORE , Si 4/3 gg ais 
| os 4 s= |S| = | - | 2 Fj 2s 
| eS | ane = z Q | ul 
| é | “s & s > 
| z | S = = e | 
ae etbanemelnlel AB 2 | $3,300)opt .jown... |p-stl. . flex. . .\sol....|36x4 36x4d Sch... wd....own.../4-4 x5 -25.6 2 cent...\own... sht. own... cel...... sing... Spltf ./hand.. Ihtg-2* L-N. ..(175* 
benwdewesaaae AB) 2 | 3,300jpt. own... |p-stl. . flex. ..|sol.... 36x4 36x4d |Sch...|wd....\own... 4-4 x5 -25.6 2 cent.../own.../sht. own... cel.... sing... Spltf,. hand.. \lhtg-2* L-N ... 175% 
RCE.” AC) 34 | 4,950/0t . own... |p-stl. . flex. . ./sol..../36x5 40x5d (Sch.. ‘wd... ‘lown...4-5 x6 -40.0 2 cent.../own... cst own... pln...... dual... Spltf. . hand. jlhtg-2* L-N....175* 
Tractor I: 5 | 3.400120 lown...|p-stl. . flex. . .\sol. \36x4d (Sch...\wd....\own...4-4 x5 -25.6| 2 (cent...\own...jsht. own... cel...... sing... Spltf.. hand.. |Ihtg 2*.L-N...175* 
suemeniede C\ 54 | 5,500)o>t.\own...|p-stl. . flex. . .|sol. 40x6d Sch...iwd....\own...\4-5 x6 -40.0 2 cent...\own...\cst......own...\pln...... dual. . Spltf. . hand.. ‘Ihtg-2* L-N.. . 175* 
.. Tractor AG 7 | 4,950,119 own... |p-stl. .\flex... 40x5d (Sch...\wd....\own...4-5 x6 -40.0 2 cent...\own.../cst...... own... pin...... dual... Spltf. . hand.. ||htg-2*L-N... 175* 
Sa AC 74 | 6,000) ot. own... p-stl. . flex... 40x7d (Sch...\wd....\own... 4-5 x6 -40.0 2 cent...\own...|cst. bes ‘. dual... Spltf. . hand.. |Ihtg-2* L-N...175* 
Mack....... Tractor AC11 5,500,119 jown... p-stl. . flex... 40x6d (Sch...'wd....\own... 4-5 x6 -40.0 2 cent...\own... bi .. dual. . Spltf. ./hand.. |Ihtg-2* L-N... 175* 
| ERRRERRESS. Tractor AC\15 | 6,000,119 \own...\p-stl. . flex... 40x7d (Sch...'wd....lown... 4-5 x6 -40.0 2 cent...\own... bi .. dual. . Spltf. ./hand.. \lhtg-2* L-N... 175* 
Master..... .-- JW) 1h | 2,290 142 P&B.. p-stl. .'s-flex.. 34x5 Prud.. 'wd..../Buda.. 4-44x54-27.2; 4 cent... own... cst. be sing.. .|Eismn. fixed. . s&l*... West.. 150 
Master .. JI} 14 | 2,190142 'P&B.. p-stl. .|s-flex.. 34x5 \Prud.. |wd.... Buda.. 4-44x54-27.2, 4 cent...\own... cst. e sing... Eismn. fixed. . s&l*... West.. 150 
Ps ienwnneceel M 2 | 2,590144 P&B..\p-stl. .\s-flex.. 36x7 Prud.. |wd.... Buda.. 4-44x54-29.0 4 cent...\own... cst. w sing.. .|Eismn. fixed. . s&l*... West.. 150 
NT ina wrnicabaadond Wi 2 | 2.890144 P&B..\p-stl. .'s-flex.. 36x7 Prud.. wd.... Buda..4-43x5$-29.0 4 cent...own...|cst...... Chgo../fin...... sing. . .|Eismn. fixed. . s&l*... West... 150 
i tacn hastened A\ 34 | 3,990158 P&B.. p-stl. .|\s-flex.. 40x5d 3th. .. mt... Buda.. 4-43x6}-32.4' 4 cent...own... cst...... Chgo../fin...... sing. . .|Eismn. auto.. .'s&l*... West.. 150 
Master. Oe | 4,990170 P&B.. p-stl. .\s-flex.. 40x6d (Sth...\mt.....Buda..\4-5 x6 -36.2 4 cent...own...icst...... Chgo..jfin scion sing... Eismn.auto. . Ightg*. West.. 150* 
Master Tractor. .... ..116 | 2,8 0110 P&B.. p-stl. .'s-flex..sol.... 36x4d —sPrud.. wd... ./Buda.. 4-4}x54-29.0 4 cent...jown...\cst......Chgo..'fin...... sing. . ./Eismn. fixed. . Ightg*. West.. 150* 
EN ncciagwae 114) 14 | 1,185124 Prsh. .'p-stl. . s-flex.. sol*... 32x3 32x4 Kel. . .|wd....,own... 4-33x4}-21.1) 4 ther...jown... prs......own.../fin...... sing... A-Knthand.. Ightg.. Aut-L. none 
Moreland ......... 19N} 1 | 2,600126 Smh.. p-stl. .\rigid. .\pnu...35x5 35x5 Drt...mt.... Buda.. 4-34x53-22.5, 4 cent...\own...(est...... Mod..jcel...... sing... Spltf. ./hand.. Ightg.. West... .... 
Moreland .......... 19B) 14 | 2,930126 Smh. . |p-stl. . rigid. . sol... 36x3$ (36x5 Sth. ..mt.... Con... 4-4}x54-27.2) 4 cent...\own...icst.......Mod..icel...... sing... Spltf. hand. Ightg.. West..|.... 
Moreland.......... 19C| 24 | 3,775,144 Smh.. p-stl. . rigid. ./sol..../36x4 36x7 Sth. ..\mt....\Con... 4-4x5$-32.4, 2 cent...\own.../cst...... Mod..cel...... sing... Spltf. .jhand.. Ightg.. West..|.... 
Moreland.......... 19G 4 | 4,875162 Smh.. p-stl. .\rigid. .'sol.....36x5 40x5d Sth...mt.....Con... 4-43x6 -36.2) 2 cent...\own...cst....../Mod..cel...... sing... Spltf..hand.. Ightg.. West..).... 
Moreland.......... 19V| 5 | 5,350192 Smh. .|p-stl. .\rigid. .\sol....'36x6 40x6d Sth...\mt....\Con...4-43x6 -36.2, 2 cent... own... cst.......Mod..cel...... ae. . Spltf..|hand.. Ightg.. West....... 
Muskegon.......... 202 | 2.325144 P&B..'\p-stl. . flex. ..'sol....|36x4 36x6 Prud.. wd... .\Con... 4-44x54-27.2' 2 cent...\own...\cst......M-R.. cel. . Eismn. fixed. . none.. none... none 
REC 2A\ 2 | 3,375150 P&B.. p-stl. . s-flex.. sol®,../36x4 36x38 Sth*. .imt®...|\Wac...4-4 x6 -25.6 4 cent...|Pix. ..cst......{Pfx...jcel...... . Bosch. hand.. s&l... West.. none 
ee 214AP| 24 |..... 153 P&B.. p-stl. . s-flex.. pnu...38x7 42x9 Day*..'mt....|Wac...4-4 x6 -25.6....|...5.. SS ees Pfx,..cel...... sing... Bosch. hand.. s&l... West.. none 
ees , * | ae Bee P&B.. p-stl. . s-flex..'sol..../36x5 40x10 Sth*..mt.... Wsc.. fe 32.4 4/...... eee Pfx...cel......'sing... Bosch. jhand.. s&l... West.. none 
ES cekknasasees Me Gewevseoes P&B..\p-stl. . s-flex.. sol... .'36x6 40x12 Sth*...mt....\Wsc...4-5 x6 -40.0 4....... a er eS Pfx...cel. . sing... Bosch. hand.. s&l... West.. none 
Napoleon . Tigid. .\sol*...|'32x3  34x4 Roy...\wd.... Gray.. 4-3$x5 -19.6 4 ther... Chgo.. cst...... Chgo.. fin...... bei . Aut-L. hand.. Ightg. Aut-L. none 
Napoleon........... . rigid. .sol*,,..32x4 34x5 Roy... wd.... Gray.. 4-34x5 -19.6 4 ther... Chgo.. cat......Chgo.. fin...... sing... Aut-L.|hand.. Ightg.. Aut-L. none 
nsw aeradaihestons . rigid. ./sol*.. .'34x3 34x4 own... wd....own... 4-3$x54-22.5) 4 cent... McC.. est... MGU..[ecces sing... Eismn. hand.. js&l-2.. Aut-L. none 
in ncaa ede . rigid. . sol*.,.|34x4 36x6 own.. \wd....\own.../4-33x54-22.5 4 cent... McC.. cst. .|MeoC.. ifin...... sing.. . Eismn. hand.. s&l-2.. Aut-L. none 
ES . rigid. .'sol*.. ./36x5 36x5 own...mt.... Buda..4-44x5 }-29.0 4 cent... McC.. \cst. -i/McC.. ifin...... sing... Eismn.hand.. none. . none. . none 
Nelson & LeMoon.. .. S-flex.. sol*....36x3$ 36x5 Prud.. wd....Con...'4-44x5{-27.2 4 cent... own... .C sing... Bosch. hand.. s&l-2*. West.. 175 
Nelson & LeMoon.... "* Ieeflex.. sol... . 36x4 36x7 Prud.. wd... .Con... 4-4 x54-27. 2 4 cent... own... sing... Bosch. hand.. s&1-2*. West.. 175 
Nelson & LeMoon.. .. S-flex.. sol.... 36x5 36x5d _—Prud.. wd.... Con.. ./4-4 x54-32.4 2 cent...own... sing... Bosch. hand.. s&l-2*. West.. 175 
Nelson & LeMoon.. .. S-flex..'sol....'36x6 40x6d Prud.. wd.... Con.../4-43x6 -36.2 2 cent... own... dual. . Bosch. |hand.. s&l-2*. West.. 175 
EP RRSAS AES . flex. . ./sol*... 36x4 36x7 Arch.. wd..../Con... 4-44x5}-27.2 4 cent... own... sing.. . Eismn.|fixed. . none. . none. . none 
tadteesntewees . . S-flex..\sol*...'36x4 36x8 Arch... wd... . Con... 4-4}x54-32.4 2 cent... own... sing... Eismn.|fixed. . none. . none. . none 
| Se: . flex. ..\sol....|36x4 36x7 H&D. wd....\Con... 4-44x5}-27.2 4 cent... Fed... -cel......sing.. . Eismn. hand.. none... none... none 
i éhbhbe weeded . . S-flex.. sol*...|36x3$  36x4 Bim... wd... . Buda.. 4-34x5!-22.5 4 cent... Chgo.. cst...... Chgo..|fin...... sing... Eismn.hand.. s&l-2.. Eismn. .... 
Di ieéisvceones . . S-flex.. sol*.../36x3$  36x5 Bim... wd... ..Buda.. 4-33x54-22.5) 4 cent....\Chgo..cst......Chgo.. fin...... sing.. . Eismn.hand.. s&l-2.. Eismn. .... 
eeuccveacond . S-flex.. sol*.. ./36x4 36x7 Bim...'wd... ./Buda.. 4-4 x54-25.6 4 cent....Chgo.. est......Chgo.. fin...... sing... Eismn. hand.. s&l-2.. Eismn. .... 
REINER. . . S-flex.. sol*,. .|36x4 36x8 Bim...|wd.... Buda.. 4-44x54-29.0 4 cent...Chgo.. cst......Chgo.. fin...... sing... Eismn.hand.. Ightg.. Eismn. .... 
Ss akevesnuees . . 8-flex.. sol... ./36x5 36x10 (Bim...\wd..../Buda.. 4-44x6 -32.4 4 cent...Chgo.. cst....../Chgo.. fin...... sing.. ./Eismn.|hand.. Ightg.. Eismn. .... 
Northway.......... . . S-flex.. sol... .|36x4 36x4d (Cirk. .\mt....own... 4-4 x6 -25.6 4 cent... G&O.. est.......G&0.. cel......\sing.... Wag. . hand.. jsl&i-2. West.. none 
Northway........ . 's-flex.. sol... .|36x5 40x5d Cirk. .|mt....jown... 4-4 x6 -25.6 4 cent... G&O.. cst......G&O..\cel......|sing.. .. Wag. . |hand.. \sl&i-2. West.. none 
| | 
Old Hickory......... . . &-flex.. sol*....36x3$  36x4 Sta... .- ..\Con... 4-32x5 -22.5) 4 ‘ther...\own...cst....../Lng...'fin...... sing... Eismn. hand.. ‘none. . none... none 
Old Reliable......... .|flex. . .jsol....{ 34x4 36x6 Prud.. wd....|\Wsc... 4-4 x5 -25.6| 4 cent... Chgo.. sht...... Chgo..\fin...... sing... Bosch. |hand.. |Ightg.. Vesta.| 50° 
Old Reliable......... .. rigid. .'sol....|34x4 36x4d .Crn...\wd..../Ws:.. 4-44x6 -29.0 4 cent....Chgo..cst......'Chgo.. fin...... sing... Bosch. |hand.. |Ightg.. Vesta.| 50° 
Old Reliable........... .. Tigid. .\sol....'36x5 36x5d . wd....|Wsc... 4-44x6 -29.0 4 cent...\Chgo.. cst....../Chgo.. fin...... sing... Bosch. |hand.. Ightg.. Vesta.; 50° 
Old Reliable......... .. igid. .\sol....'36x6 40x6d Crn...wd.... Wsc... 4-5 ,},x54-41.6 2 cent...\Chgo.. est...... Chgo.. fin...... sing.. . Bosch. hand.. |Ightg.. Vesta.| 50° 
Old Reliable......... . Tigid. . sol... 36x6 40x7d (Crn*.. wd*...,Wau.. 4-43x63-36.2 2 cent...\Chgo.. est...... Chgo.. fin...... sing... Bosch.|hand.. none. . none. . |none 
ee . s-flex..sol....'34x34  34x3$d own.../wd....own... 4-4 x54-25.6 4 cent...\Fed...cst......Fed...fin...... dual. . Spltf.. |hand.. \s&I-2.. Bijur..'230 
Sean: 2-E) 2 . S-flex.. sol.... 34x4 34x4d own...)wd.... own... 4-4 x54-25.6 4 cent.../Fed... cst. = “a dual... Spltf. ./hand.. \s&I-2.. Bijur..|230 
TES: . S-flex..'sol....'36x5 36x5d = own... wd.... own... 4-44x54-32.4 4 oe Fed...cst......|Fed...|fiM...... dual... Spltf../hand.. s&l-2.. Bijur..|230 
ABBREVIATION S—Types of Construction ABBREVIATiIONS—Makers of Parts 
*—other options elee—electric int-r-w—internal rear r-rd—radius fods *Other Options B&W—B & W Mfg. Co. 


Can—Candler Radiator 
Cant—Canton-Cleveland 
Carl—Carleton Co, 

Cart—Carter Carburecor 


Aloy—Alloy Steel Spring Cas—G. M. Castle 


CAS—Cc, A. S, Products 
Chgo—Chicago Mfg. Co. 
Chie—Chicago-Standard 
Chmp—Champion Auto 
Spring Co. 
Chy—Cheney 
Clrk—Clark Y zquipment 
Col—Columbia Axle Co. 
Con—Continental Motor 
Conn—Connecticut 
Crn—Crane & Mac- 
Mahon Co. 
C-S—Christopher Simp- 
son Iron Co, 
Day—Dayton 
Del—Delaney 
Detlaf—Detlaft 
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ENGINE TRANSMISSION BRAKES CONTROL UNIVERSALS| 
GOVERNOR | SPEED | FUEL SYS.| CLUTCH GEARSET ‘FINAL DRIVE ~— o 2 =” 
2 [--] — 
| | | 3S e --) = 
Py a z s & “ Name an * Mode! 
| 4 | $i2i/e/4/2] ¢ s| els 
£,\6.| =| ¥ | a ta sisisifeis’bl 3 itie S| Sl 3 
seal eles fle el al BE) al Rigi ai diel erry ° jeri aiacy? 
e| =|; 4 2 = ee § | sir Ss EB Si ze igie FisiQis Zi 
|? 2|* _ sis /E/5 
| & | ' ie 
= oa 
| | l |S oe 
cent. = 1250 | 19 \Zenith. \grv. ..|d-d.. | Betipe. a .[B-Lipe. (motr..| 4 chn...jown....| 6.99ir-rd... ..(ext-d-s, . |int-r-w 
cent. jown....|motor | 1250 | 16 |Zenith. \grv. ..|d-d. . . B-Lipe. jselec. . .|B-Lipe. motr..| 4 |worm. |Timkn. 8. 50\sprgs.. .. |int-r-w. .int-r-w|. 1... 
cent. own....motor | 1000 | 14 |Zenith. lgrv. ..d-p. ..jown....\selec. . own... .|jst....| 3 |chn...lown....| 8.49\r-rd .. ext-jst.. . jint-r-w)..L... 
cent. jown....\motor | 1250 | 13 |Zenith. \grv. ..|d-d. ..|B-Lipe. iselec. —— motr..| 4 chn...jown ee ee ..(ext-d-s. . int-r-w 
cent. own... .|motor | 1000 | 13 |Zenith. jgrv. ..\d-p. . .|own.. . .|Selec. . .jown.. jst... .1 8 chn. . . own | 9.00r-rd. ..|ext-jst.. . jint-r-w}. .1 
cent. own....jmotor | 1000 | 11 |Zenith. grv...\d-p.../own... * {|selec. . - own, > oe 3 |chn.. .|own. -+| 10. 76\r-rd.. .. |ext-jst.... int-r-w 1 
cent. own..../motor | 1000 | 10 Zenith. jgrv. ..|d-p. ++ OWT. selec. . .lown....|jst....| 3 |chn,..\own....) 11.58r-rd.. .. /ext-jst.. . jint-r-w). .1... . ../S 
cent. own....\motor | 1000 | 10 Zenith. (grv....\d-p. - - selec. . .jown.. .jst....| 3 |chn...jown....| 11.58r-rd...|...... \Merl. . jext-jst.. . int-r-w). .1....\own... ctr. imtl. . Spicer.. Mack....... Tractor AC 
cent. own....\motor | 1000 | 8 (Zenith. grv...(d-p... . selec. . .|own. . (jst... .| 3 jchn...jown....) 14.10/r-rd...)...... Merl. . jext-jst.. . int-r-w. 1... .\own... ctr.. mtl. . Spicer..|Mack....... Tractor 3 
suct.. MeCn../motor | 1200 | 15 |Mast.../grv. ..|d-d. + ile ‘selec. . .\Fuller.. 'motr..| 3 jworm.|Timkn.| 7.75 sprgs.. /sprgs..|Detr. . jext-r-w. . int-r-w). .L.../Ross.. ctr..\mtl. .Arvac../Master............ 
suct.. MeCn.. motor | 1200 | 15 |Mast.../grv.../d-d. .. Fuller. ./selec.. ./Fuller...motr..| 3 jint-g../Torbn..| 8.00/sprgs.. sprgs.. |Detr. . jext-r-w. . jint-r-w’. ‘L... Ross. . ctr..(mtl. . Arvac..|Master............. a 
suct.. McCn.. motor | 1200 | 16 |Mast.. .\grv*. . |d-d. ""|B-Lipe. \selec. . .|B-Lipe. motr..| 4 lint-g../Timkn.| 8.00\sprgs.. \sprgs.. Detr. . |ext-r-w.. int-r-w). .1...|Ross.. ctr..mtl../Arvac..|Master............. M 
suct.. MeCn..\motor | 1200 | 15 Mest.. ./grv*..|d-d. . ./B-Lipe. \selec. . .|B-Lipe.motr..| 4 |worm iTimkn.| 8. 50 sprgs.. ispres...|Detr. . ext-r-w.. int-r-w). .1..../Ross.. ctr../mtl. ./Arvac..|Master............. WwW 
cent. Pierce.. motor | 1100 | 12 |Mast.. .\grv*..|1-d.../B-Lipe. selec. ..B-Lipe.amid..| 4 worm. |Timkn.| 10.33/sprgs.. |sprgs..|Detr. . |int-r-w. . lint-r-w). .1..../Ross. . ‘ctr. |mtl. .|\Spicer* |Master.............. A 
cent. Pierce.. motor 1000 | 10 Mast... igrv*..d-d. ..\B-Lipe. selec. . .|B-Lipe. amid..| 4 worm Timkn | 10. 25 'sprgs.. 'sprgs.. |Detr. . jint-r-w. . jint-r-w). .1... ./Ross.. ctr..\mtl. . Spicer. .;Master.............. B 
suct...McCn.. motor | 1200 | 15 |Mast... grv*..d-d. ..'B-Lipe* selec. . — motr..| 4 jint-g../Torbn..,| 8. 00sprgs.. sprgs.. Detr.. int-r-w. . int-r-w.. .1... ./Ross.. ctr.. mtl. .Arvac..|Master Tractor....... ‘ 
none. none:..|...... 1562 | 22 John... grv... cone. . own....selec...\own..../motr..) 3 \worm. |own....| 7.25isprgs.. |sprgs..|Detr. . int-r-w. .|int-r-w’. .1... .own... ctr..mtl. . own... .|Maxwell........... 14, 
none. none... none../ 1150 | 20 Miller. grv...d-d.../own....'selec...own....amid..| 4 worm. /Timkn,| 6.20r-rd... sprgs. .|U.S.. . lint-r-w. . int-r-w!. 1... ./Gem.. ctr.. fab. . own.....|Moreland...... N 
none. none... none...) 1150 | 18 |Miller.. grv. ..id-d. ..'own.. . .\selec. .. own... . amid. | 4 worm.'Timkn.| 7.09r-rd.. .sprgs..|U.S.. . jint-r-w. int-r-w . .1..../Ross.. ctr..|fab. . own... .|Moreland.,.. ail 
none. none... none..| 1100 | 17 |Miller.. grv...|d-d. ..own.... selec... own....|amid..| 4 |worm.|Timkn.| 6.80r-rd...\sprgs..|U.S.. . |int-r-w. . jint-r-w). .]... . Ross.. ctr. fab. . jown.. . .|Moreland.......... 1 
cent. Con.... motor | 1050 | 16 |Miller..\grv. ..\d-d. . .‘own.. ..\selec... own... .amid..| 4 worm. Timkn, | 7.80r-rd... sprgs..|U.S.. . int-r-w. . int-r-w). .l.... Ross... ctr.. fab. . own....|Moreland.......... 
cent. Con....motor | 1050 | 13 Miller..\grv. ..\d-d. ..own.... selec. ..own....|amid..| 4 worm. |Timkn.| 10.25\r-rd... SprEs..| Were. jint-r-w. . int-r-w). 1... ./Ross.. ctr.. fab. . jown....|Moreland.......... 
eent. Pierce.. gset...| 1260 | 15 /Detrt.. vac...\d-d. ../Fuller. . selec... Fuller.. motr..| 3 int-g..'Torbn..| 1.00sprgs.. sprgs.. |Cant.. \ext-r-w. . int-r-w). .1... .|Lavn.. ctr.. mtl. _ Arvac*. Muskegon Panewneeee 
cent. Dplx.../Dplx..| 1000 | 14 Stmbg. grv. .. w-d...|H-S*.. . selec. . ./Fuller. . amid. 4 worm. Shel...) 1.00r-rd... sprgs..|Mth. . int-r-w. . jint-r-w Al Ross. . ctr.. mti.. Spicer.. |Mutual............. A 
cent. Dplx... Dplx..! 1200 | 20 Stmbg. grv. ..|w-d...'H-S....)....... Lomas amid..| 4 worm. Shel....)...... 0rd... r-rd.../Mth. . jint-r-w. . |int-r-w). .1..../Ross.. ctr.. mtl.. Spicer.. |Mutual......... 
cont. (Doix.. .|Dpis..|....0.-|e00 Stmbg. jarv. ..iwed...|/H-S....}...cccclecccece amid..| 4 \worm. |Shel.... ..(terd...it-rd...|Mth. . int-r-w. .|int-r-w). .] Ross.. ctr..mtl. ./Spicer.. Mutual. .......... 
eent. |Dplx.. .|Dplx..|......|.... Stmbg. lerv....|...... __, Se ee Sa: amid 4 worm. Shel....|......jnrd... r-rd.. Mth. . int-r-w. imt-r-w .1.,../Ross.. ctr., mtl.. Spicer.. |Mutual............. 
cent. Pierce..'motor | 1400 | 12 ‘Stmbg. igrv...d-d. ..|Fuller..'selec... Fuller...motr..| 3 jint-g.. (Cirk...| 6.00sprgs.. sprgs..| Mth. . jext-r-w.. — ..L.../Lavn.. ctr..mtl.. Unvsl../Napoleon............ 9 
cent. Pierce. . motor | 1400 | 12 Stmbg. grv. ..d-d... Fuller. . selec. . ./Fuller..\motr..| 3 jint-g. . |Cirk. 8.00 sprgs.. sprgs.. Mth. . ext-r-w. . ext-d-s). .1.... Lavn.. ctr..|mtl. .|Unvsl..|Napoleon....... count 
cent. Simp,, . motor | 1351 | 20 ‘Stmbg. igrv...d-p. ../B-Beck. selec. ..|Detrt. .\motr..| 3 jint-g..\Clrk...| 6.83 sprgs.. sprgs..|Aloy. . jext-r-w. .|ext-d-s). ‘1... Jacox. ctr.. mtl..own.,...\Nash............. 2018 
cent. Simp... motor | 1400 | 15 |Stmbg. |grv. .. d-p. ..|B-Beck.'selec. . .|Detrt. .amid..| 4 jint-g..\Clrk...| 8.00 'sprgs..|sprgs..|Mth. . |ext-r-w. .|ext-d-s). .1.... Jacox. ctr..|mtl..jown..../Nash............. ron 
cent. Simp... motor | 1270 | 16 Stmbg. grv. ..\d-p. ../B-Beck. selec... own... . amid..| 4 int-g-4 own....| 8.05sprgs.. sprgs..|Mth. . exter-w.. ext-d-s). .]....Lavn.. ctr.. mtl..jown..../Nash............. 
cent. Pierce.. motor | 1200 | 16 Stmbg. grv...d-d. ..B-Lipe. selec. ...B-Lipe. motr..| 3 |worm.!Timkn.| 6.75 sprgs.. sprgs..|Tuth.. jint-r-w. .|int-r-w)..r... Lavn.. ctr.. fab... own... .|Nelson & LeMoon.. oH 
cent. Pierce.. motor 1200 | 16 Stmbg. grv...d-d. ..'B-Lipe. selec. . . 'B-Lipe. \motr | 3 worm. Timkn.| 7.00sprgs..'sprgs../Tuth.. jint-r-w. . int-r-w. .r.../Lavn.. ctr.. fab. . own... .|/Nelson & LeMoon.. . .F2 
cent. Pierce.. motor | 1100 | 12 Stmbg. grv. ..d-d...'B-Lipe. 'selec. . .|B-Lipe.|motr..| 4 |worm./Timkn.| 8.75sprgs.. 'sprgs../Tuth.. iint-r-w. .jint-r-w). .r.. .{Lavn.. ctr. fab. . own... |Nelson & LeMoon.. F3% 
cent. Pierce.. motor | 1100 | 10 Stmbg. grv...id-d. .. B-Lipe. ‘selec. . .|B-Lipe. ‘amid..| 4 jworm. |Timkn.| 10.33\sprgs.. sprgs...|Tuth.. j int-r-w. .int-r-w). .r.. . |Lavn.. ctr.. fab. . jown.. . . 'Nelson & LeMoon. .F' 
none. none... none..| 1500 | 24 Zenith. grv...id-d. ../B-Lipe. selec. ...B-Lipe.motr..; 3 worm. /Timkn.| 1.00 sprgs.. \sprgs..|S-P. . . int-r-w. .|int-r-w). .1....|Ross.. ctr..|mtl..|Hart...|Netco............... D 
none. none... .\none..| 1500 | 24 |Zenith. lgrv...d-d. .. B-Lipe, selec. .. B-Lipe. amid..| 4 worm. |Timkn.| 1.00sprgs.. sprgs..|S-P. .. jint-r-w. .{int-r-w). .1..../Ross..ictr..|mtl. .|Hart...Neteo............... H 
cent. Pierce.. motor | 2500 | 25 Stmbg. grv...d-d. ../B-Beck. selec... Covert. amid..| 3 worm. Timkn.) 8.50r-rd...|sprgs..|Iron. . int-r-w. . int-r-w . L...|Gem. .ictr..'mtl. . Blood. .|Niles................ 
cent. Pierce.. motor | 1468 | 20 Stmbg. grv...d-d... Fuller. .selec. ..\Fuller../motr..| 3 |worm. /Shel.... 7. 80spres..'spras.../Tuth...int-r-w. .jint-r-w). .1....|/Lavn.. ctr... mtl M&E. iNoble............. 
cent |Pierce.. motor | 1290 | 18 Stmbg. grv...d-d...|Fuller. .'selec. ..|Fuller.. motr..| 3 worm. ‘Shel....| 7.75/sprgs.. sprgs..|Tuth.. int-r-w. . int-r-w, : “ Lavn.. ctr imtl.. M&E. .|Noble............. 
cent. Pierce..|motor | 1075 | 15 Stmbg. grv...jd-d... Fuller. .selec... Fuller... motr..; 3 worm. Shel....| 7.75 sprgs.. |sprgs..|Tuth.. int-r-w. .int-r-w). .1.,. ./Lavn..|ctr..\mtl..M&E. .|Noble............. 
cent. Pierce.. motor | 1215 | 15 Stmbg* erv...d-d... Fuller. .'selec. . .|Fuller..amid..| 4 worm. |Shel...| 7.75jsprgs..|sprgs..|Tuth.. lint-r-w. .|int-r-w}.. a .|Lavn.. ctr. mtl. .|M&E. .|Noble............. 
cent. Pierce..\motor | 972 | 12 Stmbg* grv*.. d-d. ..\Fuller. .'selec. . .|Fuller.. amid..| 4 worm. |Shel...| 8.75/sprgs.. sprgs../Tuth.. int-r-w. .jint-r-w|. ...|Lavn..(ctr..imtl../M&E. . Noble............. 
cent. Pierce.. motor | 1300 | 18 Schblr.. vac... d-d. ..'Fuller. ./selec. . ./Fuller.. motr..| 4 worm. Shei...| 7. 75/sprgs..|sprgs..|S-P. . .|int-r-w. .int-r-w|..L.. ./Ross.. ctr..|mtl. . Spicer. |Northway.......... B-2 
cent. Pierce.. motor | 1350 | 14 Schblr..\vac...d-d. .. Fuller. . selec. ...Fuller.. motr..| 4 |worm. Shel. +*| wipes ee res . .{int-r-w. .|int-r-w)..1..../Ross... \ctr.. fmt Spicer.. |Northway........ 
cent. Pierce.. motor | 1200 | 18 Stmbg. |vac. ..\d-p. . ./B-Beck.|selec. . .G-Lees. motr..! 3 |worm. ‘Timkn. | 1.00 sprgs..|sprgs..|S-P. . . int-r-w. .|int-r-w). .1....|Lavn.. ctr../mtl. . Blood. . | Old Hickory 
none. none...none... 1135 | 15 Stmbg. vac... d-d. .. B-Lipe. selec. ...B-Lipe. motr..| 3 jworm. Shel...) 7.75jsprgs.. |sprgs..|Shel...|int-r-w. .|int-r-w]..r... .. ctr..|mtl. . Spicer.. ‘Old Reliable 
suct.. Morch. motor | 1135 | 15 Stmbg. vac...\d-d. .. Fuller.. selec. ../Fuller..|amid..| 4 \worm. Shel. . | 7.75\sprgs..|sprgs..|Shel.. . ji int-r-w. . int-r-w .r...|Ross. . \ctr..|mtl. . Spicer.. |Old Reliable 
suct.. Mnrch. motor | 1280 | | 15 Stmbg. vac...\d-d. ..\Fuller.. selec... Fuller.. amid..| 4 worm. Shel...| 8.75/sprgs..'sprgs..|Shel.. .|int-r-w. . int-t-w) ..r...|Ross.. \ctr..mtl. . Spicer.. Old Reliable 
suct.. Mnrch. motor | 1155 | 15 Stmbg. |vac...'w-d...|Unv..../selec...'Savg...amid..| 4 |worm. Shel.../ 8.75 sa epee \Shel... lint-r-w. .jint-r-w!. .r.. .|Ross..'r mtl. _—| \Old Reliable 
cent. Wau... motor! 955 | 10 Stmbg. grv....\w-d.../Unv.../selec...Savg... jst....) 4 chn...Shel...| 10.86jr-rd.. ‘+. “Shel ../ext-d-s, .int-r-w)..r.. ./Ross..'r.. -}matl art... Old Reliable. . 
cent. own.... motor | 1000 | 16 own.... pres... d-d. .. own.... selec... own.... amid..| 4 worm.jown....) 6.25,r-rd... ‘t-arm. lsp-P..lext-d-e. int-w]. .1...lown... I&e. ‘mtl*. Rpicers ‘Packard......... 
cent. own.... motor | 1000 | 14 jown....\pres...|d-d. ..\own....selec...|own....amid..| 4 |worm. jown....) 7.25rr-rd.. . /t-arm. \Sp-P.. ext-d-s. . jint-r-w). .1....|own...l&c. |mtl*. Spicer* Packard........... 2-| 
cent. own....{motor 1000 | 12 jown.... pres... d-d. ..\own....\selec.../own.... amid..| 4 |worm.jown.... 9. — - arm. wane waeen jint-r-w ..1....\own... | mtl*. Spicer* | [Peckasd bitaw lnaeiave . .3E 
| 
ABBREVIATIONS—Makers of Parts—(Continued)— 
Detrt—Detroit G. & M. Gem—Gemmer John—Johnson Co. Mod—Modine Mfg. Co. Russl—Russel Axle Co. S-W—Sparks-Withing- 
Ditw—Ditwiler Mfg. Co. G-Lees—Grant-Lees Kal—Kalamazoo Mot—Mott Wheel Wks. Rut—Rutenber 7 ton =" ' 
Dneto—Dyneto Grn—Greens Car Wheel Kel—Kelsey Wheel Co. M-R—Marlin-Rockwell R&V—Root & VanDer- Sum—Sumter Elec, Co 
Dri—Detroit Pressed H&D—Hoopes Bros. & Ken—Kenosha Wheel & MSC—Massillon _voort | Therm—Thermoid 
Steel Co, Darlington Knz—Kuntz Mth—Mather Sag—Saginaw Timkn—Timken 
Dtr—Detroit Products Har—Harrison Lavn—Lavine Mut—Mutual Wheel Co. Sal—Salisbury Torbn—Torbensen 
Dtrt—Detroit Lubricator Hart—Hartford LeR—Le Roi Nat—National Spring Savg—Savage Arms Tuth—Tuthill 
Dun—Dunbar Mfg. Co Harv—Harvey L ght—Light. Mfg. Co. Natl—National Can Co, Seh—Schwarz WheelCo, Univl—Universal Prdts 
Dur—Durston Gear Corp. Hay—Hayes Wheel Co L-N—Leece-Neville Co. N-E—North East SchbiIr—Schebler Unv—Universal 
E& M—English & Mer- Her—Hercules Lng—Long Nich—Nichols Elec. Co. Shel—Sheldon *Unvsl—Universal Mach 
ck Hig—Higgins Lvgn—Livingston P&B—Parish & Bingham Simp—Simplex u. S.—U. S. Spring Co, 
E &0—Ebe rly & Orris Hink—Hinkley Lye—Lycoming Perk—Perkins S-J—Shotwell- Johnson Wag—Wagner 
Kismn—Eisemann Hol—Holley Marvil—Marvel Pet—Peters Mach, Co. S-M—Standard Malle- Warn—Warner 
Ens—Ensign Carburetor H-Shaw—Hele-Shaw Mas—F. C. Mason & Co, Pfx—Perfex Radiator Smh—A. O. Smith Wau—Waukesha 


Eric—Ericsson Mfg. Co. 
Eurk—Eureka 
¥F&H—French & Hecht 
FAC—F, A, Chapper 
Fed—Fedders 
Fix—Flexo Mfg. Co. 
Frank—Francke Co. 
G&xD—Gray & Davis 
G&kO—G & O Mfg. Co, 
GUS—Garden City 
Springs 


H-S—Herschell-Spill- 
man 

Hyd—Hydraulic 

Idl—Ideal 

Ind—Indestructible 

Jron—tIron City 

Jacox—Jackson-Church-_ 
Wilcox 

Jeck—Jackson Auto 


Jns—Phineas Jones & Co. 


Mast—Master 

MeCn—McCanna 

M&E—Merchant & 
Evans 

MeC—McCord 

- .Seeee Mach, 


Merl—Merrill Spring Co, 
Miller—H. A, Miller 
March—Monarch 


Phil—Philadelphia 
Phro—Pharo Mfg. Co. 
Prsh—Parish Mfg, Co. 
Prud— Prudden 
Rayfld—Raryfield 
Rem—Remy 
owen H. Rowland 
Roy—Royer Wheel Co. 
R-T—Rome-Turney 
Rugl—Ruggles 
Rus—Russel Car & Frdy. 


Sth—Smith Steel Wheel 
S-P—Standard Parts Co. 
Spltf—Splitdorf 
Sp-P—Spring Perch Co. 
Stan—Standard Radi- 


ator 
Stand—Standard Steel 
Spring Co, 
Sterl—Sterling Bearings 
Stmbg—Stromberg 
Stn—Standard Wheel Co, 


West—Westinghouse 
Wil-B—Wilcox Bennett 
Wis—Wisconsin Parts 
W-L—Ward-Leonard 
W&L—Waterhouse & 
Lester Co, 
Way—Wayne Wheel Co 
Wol—W ohlrab 
Wse—Wisconsin 


Yne—Youngstown 


Pressed Sigzel Co. 
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| FRAME | TIRES | WHEELS ENGINE 
| | | | 
| 3] ye | . 4 
2! ¢ | ¢ | | zr 4 COOLING IGNITION | ELEC. SYSTEM 
i) 4 a | ° 
| & | | s., | 
Name and Model é| 2/8 rae | | Ase | § | ; 
ge 2 dla lei)el2| siela/] fe [$l a | wai | |¢ : 
el[Siz/e)/a};e| a | Zi fis es |8| é | run o |t 
| |B \2 (Eds a< Fab CASE = Ht eigiaisisic 
| | | ue “ > | S : | ° | ale Rll i te eal ale 
} as) | eo ° | | 
Ped 3 | | 3; 2£ig3| & & | i 
| | z. | | =| & = - | | | 
| | | } | | | | | | | | | | | 
Packard........... 4-E, 4 | $4,550 156 =o = 36x5 2. 4 4 ‘cent Fed ® Fed ‘fin dual Spite Ihand stl 2 Bij 230 
Pwckard........... S-E! 5 | 5.450156 own. . rol-c.. s-flex..\sol .. .36x6 ....(oWn... 4-5 x54-40.0| 4 |cent....Fed...icst....../Fed...ifin......\dual... Spltf.. hand... scl-2.. Baur, 230 
Pre ard........... 6-E| § | 5,700156 own... rol-c. . s-flex.. sol... .'36x6 ... (own... 4-5 x54-40.0 4 |cent.../Fed...'cst....../Fed...ifin...... dual. . Spltf. . hand.. sé&l-2... Bijur..| 230 
PAIZO... cee seereee 5 -18 24 | 3,150,150 own...\p-stl. .'s-flex.. jsol*... 36x4 .-|Con.. . 4-44x53-27.2} 4 (cent.../Natl..\cst......\Natl..ifin....../sing.. ./Bosch. fixed. . none. . none... none 
Paige. ........... 51-18 34 | 4,159160 own...\p-stl. . s-flex.. \sol*.. . /36x5 .++-(Con.. . 4-44x54-32.4' 4 |cent.../Natl../cst....../Natl../fin...... sing.. : ‘Bosch. jhand.. none... none. . none 
Parker........... F9W| 9° | 3.500150 Smh. . p-stl. . s-flex.. sol.... 34x4 .|Con... |6-34x5}-29.5) 4 |cent... own... /cst....../Brem. zz-t...../sing.. ./Bosch, lhand.. s&l-2..West.. none 
—— tee eeeeerens a 33 | 4,100160 Smh. . p-stl. . s-flex.. sol... . '36x5 x6 -324.| 4 |cent...own...(cst....../Brem. zz-t.....'sing.. . Bosch. hand.. s&l-2.. West.. none 
on Seta X4 s — — ~y ; - — - ae = Ae : some est. Brem. 2z2-t.. oo ee ee ar mane 
| 4, - cost - -25. } = oe - (CSt. hee eo o MONE.. = - es 30 
Pierce-Arrow : a +4 ey - flex. pel. “foe x6 -38.2| 2 |cent... own... “ISoitf’ ‘Ihand.. sl&i-2 Ww . 300 
| 2, .-p-stl..|......)sol.... 36x x5t-27.2) 4 |cent...\McC.. . .|Eismn.jauto. . " 
| 4] 320 90 own... rol-c. . rigid. .|pnu....28x3 ree 4 |ther... own... ~ larKatlouto: ‘ opt. a sen 
2 | 2,950150 jown...\rol-c. . 's-flex..'sol....'36x4 x5}-27.2) 4 ‘semen tame . .(Simms)/hand.. none. . none. . none 
| 2] 1,750125 |Prsh. . p-stl. .'s-flex.. pnu...'34x4} x5 -19.6| 4 |ther... Har... .. . Bosch* fixed. . opt. */125* 
(1 | 1,875125 Prsh. .|p-stl. . s-flex.. sol... . 32x3 x5 -19.6 4 |ther... Har... Seman: = ** Boseh" Las 
1} | 1,975133 |Prsh. .\p-stl. .s-flex.. sol... . 34x3 x5 -19.6 4 |ther...'Har... . .|/Bosch* fixed. . opt. . . /Bosch* 125* 
2 | 2,400147 |Prsh. .\p-stl. .\s-flex..\sol..../34x5 x5 -22.5| 4 |ther.../Har... .. Simms fixed. . none. . none, . none 
| 2) 1,285 128 lown.../p-stl. . rigid. .|pnu...'34x44 'x44-27.2) 2 |cent...own... ...| em. . hand. glé&i-2. Rem. . none 
| 1 | 1,595,124 |Drt*.. p-stl. . s-flex.. sol*.. . 34x3 : x5 -22.5, 4 |ther... own...| . . |Eismn. fixed. . sl-2.. Aut-L..... 
1} | 1,885144 Drt*.. p-stl. . s-flex.. sol*.. . 34x3} : x5 -22.5, 4 ther... own... . . Eismn. fixed. . s&l-2.. Aut-Li. 
23 | 2.395144 Drt*.. p-stl. .'s-flex.. sol*.. ..36x4 ie x54-27.2) 4 |cent...jown...| ...Kismn. hand, .s&l-2.. /Aut-L.... , 
3} | 3,595165 Drt*.. p-stl. . js-flex...\sol*.. . 36x5 ; x54-32.4 2 ‘cent ..lown... ..Eismn. hand.. Ightz. . » a 
3 | 4,600150 Prsh. .\p-stl. .|rigid. .jsol....36x5 ‘ x6 -29.0! 2 |cent...\own... .. Berlg.. hand.. s&l-2.. West . 225 
4 | 4,700150 Prsh..'p-stl. . rigid. jsol..../36x5 = x6 -29.0) 2 |cent.../own... ... Berlg.. hand.. |s&l-2.. West . 225 
Se 50 Smh. . p-stl. . rigid. .|pnu...|35x5 Buda.. 6-34x53-29 5| 6 |cent...S-W. .| ... Bosch. |hand.. js&l-2 . West.. none 
+|2 | 3,300)....jown...jrol-c. .\rigid, .\sol....|34x4 .|Wse...|4-4 x5 -25.6 4 |cent...Fed...| Bosch. | none. . none. . ‘none 
+ 2% | 3,575)..../own... |rol-c. . rigid’ .|sol..../34x4 ....{Wse...4-4 x5 -25.6! 4 |cent...\Fed...| Bosch.|...... ‘none. . none. . none 
+3 | 3,900... .own... jrol-c. . \rigid. .jsol....|36x5 36x5d H&D./\wd....)...... 4-4 x6 -25.6| 4 /cent...\Fed... Bosch.|.... ..\none.. none. . none 
3 | 4,950170 lown... |rol-c..)....../pnu...|38x7 .+-/H-S.. .|8-3}x5 -33.8) .. |cent....M-R.. \A-Katiauto. . sl&i... West.. none 
5 | 5,300).... own... role. . rigid. . sol... .'36x6 ; : ane 4-43x5}-36.2) 2 |cent.../Fed*.. ee ies ee ee 
| ) } 
1 | 1,895120 Savg..\p-stl.. flex... sol*... 34x34 ...|Con.../4-3}x5 -19.6) 4 |ther...jown...|est......\Chgo.. 25 
2 = 1,395 150 ‘Savg. .'p-stl. . 's-flex.. 'sol*.. . /36x4 .. (Con... 4-33x5 -22.5) 4 og at st......|Chgo.. mn — wet . 
14 | 2,090135 Savg.. p-stl. . flex... \sol*.. . |34x34 ..(Con.../4-32x5 -22.5) 4 |cent.../own... hgo.. - - {SMM laUtO. .}.....2].ecceefee ; 
24  2,975165 Savg.. p-stl. .\s-flex..sol*.../36x4 . (Con... |4-4$x5}-27.2) 4 |cent...lown... be Bosch. /auto. .|......|..2..++« 
34 | 3,975175 Savg.. p-stl. .\s-flex..\sol....|36x5 ..|Con.. . |'4-44x54-32.4) 2 |cent...jown.../c bal .. (Bosch. jauto. .|......|....-./-++ 
5 | 4,750175 Savg..p-stl. .\s-flex..\sol..../36x6 . (Con... |4-44x54-32.4) 2 |cent...\own...¢ = ‘\Bosch. auto. .|......|...-. ae 
24 | 3,000156 P&B. . p-stl. . s-flex.. sol... . 36x4 Con... |4-4}x54-27.2| 4 |cent... own... * Bosch. hand.. lightg.. Vesta. 150 
34 | 3,975174 P&B.. p-stl. . 's-flex.. sol... 36x5 ..\Con.. . 4-44x5$-32.4) 2 |cent...\own... a i : Bosch. hand. . Ightg.. |Vesta. 150 
5 | 4,750174 P&B..'\p-stl. . \s-flex.. sol... ./36x5 .|Con.. .|4-44x54-32.4) 2 |cent...lown... a ing... Bosch. hand.. Ightg.. Vesta. 150 
2 | 3,350/144 own... rol-c. . flex. ..'sol....'36x4 ....|/Buda..4-4}x5$-29 0) 4 |cent... own... sito R . sing.. ./Bosch /hand.. none. . none.. 2one a 
24 3,650156 own... rol-c. . flex. ..'sol..../36x4 lwd..../Buda../4-4}x54-29.0! 4 |cent.../own...\cst....../F " ing... Bosch. |hand.. none. . none. . none 
34 | 4,150168 own... rol-c. . flex. ..'sol....'36x5 jwd... .|Buda..|4—44x54-29.0) 4 /cent... own...fest...... : ing.. ./Bosch. |hand.. ‘none. . none. . none 
5 | 5,150168 own... rol-c. . flex... sol....'36x5 ....|Buda..|4-44x6 -32.4) 4 |cent...jown.. .'c ’ ‘\ging.. ./Bosch .|hand.. none. . none. . none 
14 2,175 140 Prsh.. p-stl. . |s-flex.. jsol*.. . 34x34 lwd..../Con...'4-3¢x5 -22.5) 4 |ther...\own... = . sing.. ./Bosch. hand.. none... none. . none 
2} 2,675 146 Prsh. . p-stl. . s-flex.. sol... . /36x4 ..../Con., . 4-4$x5}-27.2) 4 |cent.../own... noe .sing.. ./Bosch. |hand.. none. . |none. . none 
5 | 4,500170 Prsh.. p-stl. . 's-flex.. sol... ./36x6 imt....|Buda..|4-44x6 -32.4| 4 |cent...lown.../est...... ™ . sing.. ./Bosch. !hand.. jIghtg.. Bijur 
1} ...... 137} P&B... p-stl. . rigid. .'sol*.. . 34x34 ....(Con.. .|4-32x5 -22.5) 4 |ther...\Lng... % ing. . .|Bosch. /fixed. . 's&l-2...N-E. 
| eats 145 P&B.. p-stl. . flex... sol..../36x4 ... (Com... 4-44x54-27.2| 4 (cent...\Lng...(cst...... Lng... ing... Kismn.|hand.. s&l-2...N-E. . 
Cl ee 162 P&B.. p-stl. . flex... sol... 36x5 -...|Con., . |4-44x54-32.4) 2 |cent...|Lng. ..icst...... ing.. ./Eismn./hand.. |s&l-2..,\-E.. 
2 a eee 164 P&B.. p-stl. ./4ox...\s0l.... '36x6 ....(Con... 4 43x6 -36.1) 2 (cent...\Lng... ‘= ing.. .|Eismn.hand.., 's&l-2../Conn. |... 
4  1,069108 P&B.. p-stl. . |s-flex.. |pnu... 30x34 .... LeR. . 4-3$x44-15.6) 4 | ther.../Knz... = ing...(\Conn. |hand.. sl&i.. .|Al-Ch none 
1 = 2,245137 own... p-stl. . flex. . .|sol.... 34x34 ....Buda../4-3}x54-19.6) 4 | ther... Lng... = j .|Eismn.|hand., |s&l-2..|West..) 165 
13 | 2,785150 own... p-stl. . flex... /sol.... 36x34 ....|Buda..\4-4 x54-25.6) 4 |cent...'Lng... = i .|Eismn.'hand.. s&1-2..|\West... 165 
14 | 3.215150 own... p-stl . flex... pnu.../35x5 i .... Buda.. 4-44x53-29 0) 4 |cent... Lng... = i . Eismn.|hand.. \s&]-2*.| West... 165 
2$ | 3,245160 own... p-stl.. flex. ..\sol..../36x4 i ....|Buda..|4-4}x5}-29.0) 4 |cent...'Lng... = i . Eismn.|hand.. \s&l-2.. West...) 166 
34 | 4,285171 own... p-stl. . flex. ..\sol.. . .'36x5 i ...-|Buda..'4-44x6 -32.4| 4 |cent... Lng... oe . si . Eismn. hand.. s&l-2../West..| 168 
5 | 5,1451714 own... p-stl. . flex. ..'sol..../36x6 40x6d (Sth..../mt..../Buda..\4-44x6 -32.4) 4 |cent...\Lng... Ds ing... Eismn.hand.. s&l-2.. West...) 165 
1 2,650\146 Savg.. p-stl. . s-flex.. sol....34x33 36x6 Hay. .'wd....|Con....4-44x5}-27.2) 4 |cent.../own... est. McC.. |fin...... sing.. ./Eismn. fixed. . Ightg-2Nch.. 80 
14 | 2.850146 Savg.. p-stl. .'s-flex.. sol..../34x4 36x6 Hay... wd... .\Con.. ./4-4}x54-27.2) 4 (cent.../own...\cst. McC.. \fn...... sing.. .|Eismn.'fixed.. Ightg-2. Nich... 80 
2 3,200150 Savg.. p-stl. . s-flex.. sol.... 36x6 36x8 ay. .iwd..../Con... \4—44x54-27.2) 4 cent... own... cst. McC..| n...... sing... Eismn. fixed... Ightg-2'Nich..| 8° 
34 | 4,200168 Savg.. p-stl. . s-flex.. sol....'36x5 40x5d Hay. .|wd....|\Con... 4-4}x54-32.4) 2 est. McC../"n...... ging.. ./Eismn. fixed... 'Ightg-2\Nich...  & 








cent....own... 








ABBREVIATIONS—Types of Construction ABBREVIATIONS—Makers of Parts 





*—other options 
amid—amidship 
auto—automatic 
bevil—bevel 
cel—cellular 
cent—centrifugal 


elec—electric 

ext-d-s—external drive- 
shaft 

ext-f-w—external front 
wheel 


ext-g—external gear 


int-r-w—internal rear 
whee 

jst—unit with jackshaft 

l—left 

1-b—loose ball 

Ightg—lighting only 

motr—unit with motor 


r-rd—radius rods 
rol-c—rolled channel 
rol-i—rolled I-beam 
selec—selective 
s-flex—semi-flexible 
sht—sheet 
s&l—starting & lighting 


*Other Options 
Acme—Acme Universal 
Joint Mfg. Co. 
A-Knt—Atwater-Kent 
Al-Ch—Allis-Chalmers 
Aloy—aAlloy Steel Spring 
Amer—American Mag- 


B&EW—B & W Mfz. Co. 
Can—Candler Radiator 
Cant—Canton-Cleveland 
Carl—Carleton Co, 

Cart—Carter Carbureto! 
, x M. Castle 

CAS—C, A. S, Product: 


chn — wren jack- mt—metal (wheels) sl&i-2—starting, light- neto Co. Ch zro—Chicago Mfg. Co 
cst—cas t raped t 1 mtl—metal (universal ing & ignition, 2 unit Areh—<Archibald Chie—Chicago-Standara 
etr—center ext-r-w-—external rear joint) sol—solid Arvac—Arvac Co. Chmp—Champion Auto 


cylinders cast, 2 in pairs 
cylinders cast, 4 in block 
cylinders cast, 3 in 


wheel 
fab—fabric 


fin—finned tube 


a setiennt 
pist—piston pump 
plan—planetary 


sprgs—springs 
sq-t—square-tube 
start—starting only 


Aut-L—aAuto-Lite 
Auto—Auto-Wheel Co, 
A-W-W—Automotive 


Spring Co. 
Chy—Cheney 
Clrk—Clark Equipment 


threes flex—flexible pln—plain tube t-arm—torque arm Wire Wheel Co. Col—Columbia Axle Co 
cylinders cast, 1 singly frie—friction pnu—pneumatic seal a ean B&B—Ball & Ball Con—Continental Motor 
eyl-ends—cylinder-ends &-P—gear pump pres—pressure a RP i ‘ube B-Beck—Borg & Beck Conn—Connecticut 
d—dual grv—gravity prog—progressive vac—vacuum Berlg—Berling Crn—Crane & Mac- 
d-d—dry-disk gset—from gearset prs—pressed steel wat-tube—water tube Bet—Betts Spring Co. Mahon Co. 


d-p—dry-plate 
dpix—from both motor 
& driveshaft 
d-rd—double reduction 
a-s—drive-shaft 


hyd—hydraulic 
ind-c—individual clutch 
int-g—internal gear 
int-g-4—internal gear 
drive on 4 wheels 


p&s—pneumatics in 
front, solids in rear 

p-stl—pressed steel 

r—right 

r&c—right & center 


wd—wood 
w-d—multiple disk in oil 
w-p—plate in oil 
wr—wire 

zz-t—zig-zag tube 








Bim—Bimel 
B-Lipe—Brown-Lipe 
Blood—Blood Bros. 
Brem—Bremer 
Bvr—Beaver Mfg. Co. 


C-S—Christopher Simp- 
son Iron Co, 
Day—Dayton 
Del—Delaney 
Detlaf—Detlaft 
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| es 
ENGINE | TRANSMISSION | BRAKES | CONTROL  [UNIVERSALS 
= | 
| ee 
GOVERNOR | SPEED | FUEL SYS.) CLUTCH GEARSET FINAL DRIVE| “| STEERING | 
| | | | ¢ | & |g | | GEAR 
ie es | a (--} — CI 
| A 3 g r) | = | 
va | & | | | | | 3 “4 § | ts z ‘ Name and Model 
5 el e |felal =| 3 | i elgig RIS aie Si Fi g) B) a 
S Edie leies f=) ke) ge) kB) aE a] 2] dele) 47] " |e] bypass 
g - GQ/Srife £1 F £8 | e | = 
5 ah ted ok te Oe eae el ee eth ee ee a |S) 
ul & se ze ; | 1 e/elel* | | | 
| i; oo | | | | we = | | 
| | | | | | | | | | 
— , : | 
| | | | | | | | | | | | 
230 cent. own....motor | 1000 | 12 jown....\pres...\d-d. ..\own.... selec. ..jown..../amid..| 4 \worm. jown....| 10 O0r-rd... t-arm. § P. lextdee. vlint-r-w). .1..../own...| i 'g 
230 cent. own... . motor | 1000 | 11 jown.. . . pres...|d-d. ../own... .'selec. . .jown... -jamid..| 4 jworm. lown....| 10 66\r-rd... \t-arm. Sp-P._lext-ds.. jinter-w!. 1... ‘Woes ee tie: Stier 
230 cent. own.... motor | 1000 | 11 jown....\pres...\d-d. ..\own..../selec, ..jown....{amid..| 4 |worm. jown....| 10. 66r-rd... t-arm. Sp-P. . ext-d-s. . jint-r-w|. .1....|Ross. .|l&e. imtl*. Spicer* |Pack 
none cent. Dplx... motor | 1200 | 15 Stmbg. grv. . .\d-d. . . 'B-Lipe. selec. . .|B-Lipe. amid..| 4 |worm. Timkn:| 8. 51-Rod. sprgs.. /Perf. . jint-r-w. . int-r-w). .1... . Jacox. |ctr.. imtl. . Spicer. 
oe cent. Dplx.. motor | 1050 | 11 \Stmbg. grv....jd-d. . .|B-Lipe. selec. ../B-Lipe.amid..| 4 |worm. Timkn.| 10.3,r-Rod., sprgs.. Perf. . |int-r-w. .|int-r-w). .1... .\Jacox. \ctr.. (mtl "Spicer. ‘ 
none suct.. March. ‘motor | 1250 | 18 Stmbg. grv. ..jd-d. .. B-Lipe. selec. . .|Fuller..|amid..| 4 |WOrm. |OWD... . 7.75) r-rd...\sprgs.. 'Tuth.. |ext-d-s. .|int-r-w'. .1... .|Ross. . ctr.. mtl*. lArvac®. 
one suct... March. |motor | 1030 | 16 Stmbg. rv. .|d-d. . . B-Lipe. selec. ..|Warn. .jamid..| 4 worm. jown....| 7.80r-rd.. - sprgs... /Tuth.. ext-d-s. .lint-r-w .-L...|Ross. .|ctr., |mtl*. |K-B*.. 
sone cent. Con... . motor , 1100 | 12 Stmbg. |vac. .|d-d. . ./B-Lipe. selec. . .| Warn. .amid..| 4 worm. Timkn. | 10. 25ir-rd... sprgs.. Tuth.. ext-d-s. . jint-r-W). 1... .|Ross. . ctr... |mt]* K-B*. 
300 cent. own... .'motor | 1300 | 16 own....grv. ..\cone. . own.... selec. ..jown.... amid..| 4 |worm.|own....| 8. 25ir-rd.. . |t-arm. Sp-P. .|ext-d-s. . lint-r-w|..r.../own...(r...mtl. own... 
300 cent. own..../motor | 1185 | 14 jown....\grv. ..\cone. .jown....selec...\own....amid..| 3 \worm.jown...| 9.75ir-rd.. ‘-arm, Sp-P. .|ext-d-s. . int-r-w'.-r.. .lown...'r. ..imtl. own... 
sone cent.. Pierce... jgset.. . 1500 | 16 \Stmbg. ferv. ..\d-d. - -|B-Lipe. Re B-Lipe.amid..| 4 \worm.|Timkn.| 8. 75\r-rd...|sprgs..'S-P. . .jint.. ..../int-r-w)..1..../Ross. .\ctr..|mtl. mone 
ait opt. opt....lopt...| 1250 | 25 Stmbg. rv. ..jnone..|....... Se ae jjst....| 3 |chn...\own.. 4. 00r-rd..., scvistvace oS eee eee : Sek a RR 
one cent. Pierce.. |motor | 1200 | 15 |Stmbg. (rv. ..|d-d... Fuller. . selec — ‘motr. .| 4 |worm. ‘Timkn 7. 75\spres.. | heal tal Benen wate ene Ross. . mtl. . Univi. . 
; ; _ | 
195° suct., Mnrch. motor | 1800 | 25 (Zenith. jvac. . .\d-d. . |B-Lipe. selec. . ./B-Lipe Imotr. 3 |worm. /Timkn | 7.20sprgs.. sprgs..|S-P. . . “WwW. . li \ = 
105° suct.. March. ‘motor | 1800 | 20 |Zenith. |vac. ../d-d. ..{B-Lipe. selec, . ..B-Lipe. motr..| 3 worm. Shel. | 7 S0spres.. pores. SP. od a. : ones ; + * * v8 = ‘Hart... \R 
195° suct.. Morch. motor | 1800 20 \Zenith. |vac. . .|d-d. . .|B-Lipe. selec. . ./B-Lipe.motr..| 3 \worm. Shel. | 7.80 sprgs..'sprgs..(S-P. . . jint-r-w. . int-r-w ..letr.. mtl.. Hart... | 
=m suct.. Murch. motor | 1800 | 15 |Zenith. vac. . ./d-d. . ./B-Lipe. selec. ../B-Lipe.|motr..} 3 |worm. Shel. . . | 8.70 sprgs.. \sprgs.. |S-P. . .|int-r-w. .|int-r-w). . Ross. .|ctr.. mt]. . Hart... 
eens hone, none...{none..|......| 22 John... igrv. ../d-d. ../own... .'selec. . . own... -panid... 3 ibevel..|own.. | 4.66sprgs.. \t-arm. |Penn.. jext-r-w.. int-r-w. -L.../OWn... ~? mtl..own.... Reo ; 
7: suct..own.... motor | 1200 | 17 \Stmbg. grv. ..d-d. ../Fuller..'selec. .. Fuller..\motr..| 3 int-g../Torbn..| 7. 15 sprgs.. sprgs.. Mth*. ext-r-w. .int-r-w!.. mtl..S i-er., Republic 10 
; suct.. own... motor | 1200 | 15 Stmbg, grv...jd-d.../Fuller.. selec... |Fuller..imotr..| 3 jint-g../Torbn..| 8.00sprgs.. sprgs.. |Mth*. ext-r-w..jint-r-w). .1.... Sag.. — . mtl \Spicer... Republic pay 11: 
: cent. Pharo.. motor 1000 | 12 \Stmbg. grv. ..d-d. .. Fuller. . selec .. Fuller. .motr. .| 4 jint-g..'Torbn..| 8.00sprgs.. sprgs.. |Mth*. jint-r-w. . ‘int-r-w)..1.... Sag... ctr. " imtl.. Spicer.. R Republic............ 19° 
Se cent, Pharo..imotor | 1150 | 12 Stmbg. (grv....|d-d... Fuller..'selec...|Fuller..:motr..| 4 jint-g..|Torbn..| 10.26 sprgs.. sprgs.. Mth*. lint-r-w. ‘lext-d-s! .L.. .\Sag ietr.. itl. Spicer, : Rapa ‘pean: 20 
995, bb...own.... motor | 1350 | 14 B&B...\grv. . .\cone. .own....'selec.. ./own..../amid..| 4 |worm. lown.. ._| 10.00r-rd.. . t-arm. Sp-P. .| -s. .lint-r-w|..r.../Ross..r...mtl. own.... Riker.............. B: 
225 1b...own....| otor | 1350 | 14 B&B... grv. ..\cone. . own... selec. . . own... . amid. | 4 |worm. own....| 10.00r-rd...|t-arm. Sp-P. .ext-d-s Ross. (tr... mtl.. own. 
sone none. none... none..| 2200 | 50 Rayfid. \vac...\d-p. .. B-Beck. prog. . . G-Lees.motr..| 3 |bevel..\Col. . | 4. 67 sprgs. .'t-arm. /Tuth.. jext-r-w (Gem. . |I&e. \mtl. eva... ; 
aan cent. Dplx...'motor |...... |: ++ -|Zenith grv...|w-d.../B-Lipe. selec. . ..B-Lipe.|motr..| 4 worm. |Timkn.|...... rerd...sprgs.. Shel...|r-w. ....| . . Ross. . |ctr...|mtl. . Arvae... 
sane cent. Dplx...\motor |......}.... Zenith. grv. ..\w-d.../B-Lipe. selec, ..'B-Lipe.'motr..| 4 |worm. Shel...|...... 1rd... eprgs.. Shel... r-w..... jrew...|..L... 'Ross. . ctr.. mtl.. /Arvac. . 
sme tent. Dplx...‘motor |...... |..../Zenith. grv. ..\w-d... B-Lipe. selec. . .|B-Lipe. motr..| 4 worm. Shel...'...... rerd... sprgs.. Shel. . r-w. ....' .|Ross. ctr. mtl.. M&E. . 
sone hone, none...'none..|...... oe .|Zenith. |vac...\w-d... B-Lipe. selec. . . B-Lipe. motr..| 4 worm. Shel...|...... WOE cl scsaais Shel...ir-w.....! Ross. . ctr.. mtl..|M&E. 
cent, Dplx.. \motor.|...... on grv.. [w-d.../B-Lipe. eles. . .|B-Lipe. jamid.. | By |worm. Shel Prasilaewanre rrd ++ SPrgs.. Shel.. rw. 1... ./Ross.. ctr.. mtl. .. M&E. 
125 . Be 1200 | 15 \Stmbg. grv. ..\d-d. .. Fuller..'selec. .. Fuller.. motr..| 3 \worm. Shel. 6.055 .. sprgs.. GCS... lint.... Spicer® 
. elecee:sinel Cae | 15 Stmbg. grv...d-d. .. Fuller. selec. ..Fuller..motr..| 3 worm. Shel. . | 7: 80spre. spree. GCS.. int-r-w. . i ae : — spioer, 
a ae motor | 1000 | 15 \Stmbg. grv....\d-d. . ./B-Lipe. selec. .. B-Lipe. motr..| 4 worm. |Timkn.| 9.25sprgs..'sprgs.. GCS... int-r-w. . i r.../Ross. . ctr.. mtl Spicer* 
; Outh..|.. 0.000 motor | 1100 | 15 |Stmbg. jgrv...|...... B-Lipe. selec. ...B-Lipe. amid..| 4 |worm. ‘Timkn.| 9.25r-rd.. . 'sprgs.. (GCS. . int-r-w. . {i r.../Ross. . ctr.. mtl Spicer* 
¥ a motor | 1200 | 12 |Stmbg. grv. ../d-d. .. B-Lipe. selec. .. B-Lipe. |amid..| 4 worm. 'Timkn.| 13. 66\r-rd... sprgs.. (GCS... int-r-w. . i r... Ross... ctr.. mtl Spicer* 
aes srersfoceccceleccee.| 1000 | 15 Stmbg. grv...jd-d. ../Fuller.. selec. ../Fuller.. motr..| 3 jint-g.. Torbn..| 10.00 sprgs.. sprgs.. GCS. . ext-r-w. . i - ee ee ‘ mtl Spicer* 
150 cent. Pierce.. motor | 1000 | 12 ‘Stmbg. jgrv. ..\d-p. . ./B-Beck. selec. ...B-Lipe.|amid..| 4 worm. Shel...| 8.75sprgs..'sprgs.. S-P... int-r-w. .jint-r-w...1.... ‘Ross. . ictr.. mtl*. Spicer* 
150 cent. Pierce.. motor | 1000 | 12 \Stmbg. ferv. ..'d-p. . ./B-Beck. selec. . .'B-Lipe. amid. | 4 worm. Shel...| 8.75 sprgs.. sprgs.. S-P...int-r-w |lint-r-w 1... ./Ross..ctr.. mtl* Spicer* 
150 cent. Pierce.. motor | 1000 | 10 \Stmbg. fgrv....d-p. ..\B-Beck.selec. .. B-Lipe. amid..| 4 \worm. Shel....| 11.70sprgs.. sprgs..\S-P... int-r-w  |int-r-w . .1... Ross... ctr.. mt]* Spicer 
niin | fat, Dplx... motor | 1000 | 16 |Schblr..\erv. ..cone. . Hart... selec... own....amid..| 3 worm. own....| 8.66r-rd...t-arm. Nat...ext-d-s..int-r-w.L.., own... ctr.. 
na cent. Dplx... motor | 1000 | 14 Schblr..grv... cone. . Hart... selec... own....amid..| 3 worm. own....| 9.66r-rd...t-arm. Nat.. ext-d-s..int-r-w 1... own. ctr.) 
anne cent. Dplx.. . motor | 1000 | 12 Schblr../grv. ..\cone. . Hart... 'selec. . own... .amid..| 3 (worm. jown....| 10.33ir-rd...|t-arm. Nat... \ext-d-s. . int-r-w..1....own... ctr..|.....)....... 
none tent. Dplx... motor | 1000 | 20 Schblr. grv. ..\cone. . Hart... selec... own.....amid..| 8 ‘worm. own....| 10.33r-rd... t-arm. Nat.. lext-d-s.int-+r-w L.. own. ctr.) 
noe cent. Pierce.. motor | 1200 | 16 Stmbg. lerv. ..\d-d. .. B-Lipe. selec. ...B-Lipe. motr..| 3 int-g..|Torbn.. ‘| 7.50 sprgs.. 'sprgs.. Rowl../ext-r-w.. ext-r-w...1.... /Ross.. ctr.. mt]. . Hart 
itt tent. Pierce.. motor | 1000 | 14 Stmbg. lerv....|d-d. ..B-Lipe. selec... B-Lipe. motr..| 3 int-g.. Torbn..| 8.10 sprgs.. sprgs.. Rowl.. ext-r-w. . int-r-w ..1.... Ross. ctr.. mtl.. Hart. 
‘a cent. Dplx.. ..motor | 1000 | 12 Stmbg. grv. ../d-d. ../B-Lipe.'selec. .. B-Lipe. motr..| 4 int-g.. Torbn..| 10.20 sprgs.. sprgs../Rowl.. int-r-w.. ext-d-s..1.... Ross..(ctr.. mtl.. Hart 
cent. Pierce... motor | 1240 | 18 Stmbg. (grv. ..|d-d. .. B-Lipe. selec... B-Lipe.'motr..| 3 worm. Timkn.| 7.00 sprgs.. sprgs..|S-P. .. int-r-w.. int-r-w\..1.... Lavn..\ctr.. mtl__ Spicer. . 
cent, Pierce... motor | 1148 | 16 |Stmbg. (grv. ../d-d. .. B-Lipe. selec. . .|B-Lipe.|amid..| 4 |worm. Timkn.| 7.75\r-rd... sprgs..|S-P. . . int-r-w.. int-r-w ..r. ..\Gem., . ctr. gntl Spicer. 
cent. Pierce... motor | 1125 | 14 \Stmbg. (grv. ..\d-d. ..'B-Lipe. selec. ..B-Lipe. amid... 4 worm. Timkn.| 8.75ir-rd...\sprgs.. S-P. .. int-r-w.. wetted _.t...Gem..ctr.. mtl.. Spicer : 
7 cent. Pierce.. motor | 1100 | 13 |Stmbg. jgrv. ..id-d. .. Detl-f. ‘selec... B-Lipe. amid..| 4 worm. |Timkn.| 10. 25\r-rd.... sprgs.. S-P. .. int-r-w. .int-r-w|..r...Gem..(ctr.. mtl.. Spicer. 
Hee none, none. . . none.. 2200 | 40 Schblr.. vac. . .id-d. ../Detrt. . selec... \Detrt.. motr..| 3 jbevel../Peru...| 4.5 |sprgs.. t-arm. |Mth. . ext-r-w.. int-r-w ..L.. .|\Ditw.. ctr.. mtl... Unvsl._ 
165 hone. none. . .!none..|......|.... Stmbg. |vac...\d-d... Fuller. . selec. ../Fuller..'motr..| 3 \worm. Timkn.| 7.75'sprgs.. sprgs.. Mth. . int-r-w. . int-r-w’..1..../Ross..\ctr.. mtl.. Arvac. . 
163 cent. Simp... motor ii00"| 15 Stmbg. lgrv. ..|d-p. .. B-Beck.'selec. .. B-Lipe.amid..| 4 worm. /Timkn.| 6.80 sprgs.. sprgs..'Mth. . int-r-w. . int-r-w ..].... Ross.. ctr.. mtl*. Spicer* 
165 cent. Simp... motor | 1100 | 18 Stmbg. jgrv. .. id-p. . ._B-Beck. selec... B-Lipe. amid..| 4 ‘worm. Timkn.| 6 80'sprgs.. sprgs.. Mth. . int-r-w. . int-r-w ..1..../Ross.. ctr.. mtl*. Spicer* 
165 cent. Simp...'motor | 1100 | 14 \Stmbg. igrv. ..\d-p. . . B-Beck.\selec. . . B-Lipe. amid..| 4 \worm. |Timkn.| 7.75sprgs..'sprgs.. Mth. . int-r-w. .int-r-w.. 1... ./Ross.. ctr.. mtl*. Spicer* 
165 tent. Simp... motor | 1000 | 14 Stmbg. grv. ..|d-p. . ./B-Beck.selec. ..|B-Lipe. amid..| 4 worm. Timkn.| 7.80r-rd... sprgs.. Mth. . int-r-w. . int-r-w. 1... ./Ross..'ctr.. mtl*. Spicer* 
163 cent, Simp.. »... motor | 1000 | 11 \Stmbg. grv...jid-p... B-Beck. selec. . .|B-Lipe. amid..| 4 |worm. /Timkn.| 10.25r-rd... sprgs.. Mth. . int-r-w.. int-r-w . ..... Ross. . ctr.. mtl*. Spicer* 
re cent. Piere 8.. gset.. | 1188 | 15 Stmbg. egrv. ..|d-d. ../B-Lipe. selec. .. B-Lipe.'amid..| 4 worm. |Timkn.) 7. 75\r-rd... sprgs.. Detr.. int-r-w.. int-r-w.. 1... .'Ross.. ctr.. mtl. . Spicer.. 
80 cent. Pierce.. gset.. -| 1400 | .15 (Stmbg. grv...d-d... B-Lipe. selec... B-Lipe.amid..| 4 worm. Timkn.| 9. 25r-rd... sprgs.. Detr.. int-r-w.. int-r-w . .1.... Ross. . ctr.. mtl.. Spicer. . 
0 => Pierce.. gset.. .| 1400 | 15 Stmbg. jerv. ..d-d... B-Lipe. selec. ...B-Lipe.amid..| 4 worm. Timkn.| 12 Or-rd... sprgs..'Detr.. int-r-w.. int-r-w...]. .. Ross... ctr.. mt... Spicer... 
QI ut. Pierce.. gset...| 1516 15 Stmbg. grv....id-d. ..'B-Lipe. selec... B-Lipe. amid..| 4 worm. Timkn.| 9. 25r-rd.... sprgs.. Detr.. int-r-w. . int-r-w . .1... ./Ross.. ctr.. mtl.. Spicer.. 
om — 
ABBREVIATIONS—Makers of Parts—(Continued)— 
Detrt—Detroit G. & M. Gem—Gemmer John—Johnson Co, Mod—Modine Mfg. Co. Russl—Russel Axle Co. S-W—Sparks-Withing- 
‘>. Ditw—Ditwiler Mfg. Co. G-Lees—Grant-Lees Kal—Kalamazoo Mot—Mott Wheel Wks. Rut—Rutenber Sa > . 
or Dneto—Dyneto Grn—Greens Car Wheel Kel—Kelsey Wheel Co, M-R—Marlin-Rockwell R&V—Root & VanDer- Sum—Sumter Elec, Co, 
in¢ Drt—i ‘troit Pressed H&D—Hoopes Bros. & Ken—Kenosha Wheel &  MSC—Massillon voort | Therm—Thermoid 
Steel Co, Darlington Knz—Kuntz Mth—Mather Sag—Saginaw Timkn—Timken 
me Dtr—Detroit Products Har—Harrison Lavn—Lavine Mut—Mutual Wheel Co, Sal—Salisbury Torbn—Torbensen 
Dtrt—betroit Lubricator Hart—Hartford LeR—Le Roi Nat—National Spring Savg—Savage Arms Tuth—Tuthill 
o Dun—Dunbar Mfg. Co. Harv—Harvey Lght—Light Mfg. Co. Natl—National Can Co, Seh—Schwarz Wheel Co. Univl—Universal Prats. 
OX Dur—Durston Gear Corp. Hay—Hayes Wheel Co. L-N—Leece-Neville Co. N-E—North East Schblr—Schebler Unv—Universal 
r E&M—English & Mer- Her—Hercules Lng—Long Nich—Nichols Elec. Co. Shel—Sheldon Unvsl—Univ ersal Mach. 
to sick Hig—Higgins Lvgn—Livingston P&B-—Parish & Bingham Simp—Simplex 1, S—U. S. Spring Co. 
E&0—Eberly & Orris Hink—Hinkley Lyc—Lycoming Perk—Perkins S-J—Shotwell-Johnson Wag—Wagner 
Fismn— isemann Hol-—Holley Marvl—Marvel Pet—Peters Mach, Co. S-M—Standard Malle- Warn—Warner 
nt =—E nsign Carburetor H-Shaw—Hele-Shaw Mas—F. C. Mason & Co, Pfx—Perfex Radiator Smh--A. O. Smith Woe—Waukeshe 
Co ric—firicsson Mfg. Co H-S—Herschell-Spill- Mast—Master Phil—Philadelphia Sth—Smith Steel Wheel West—Westinghouse 
ae Eurk—E ureka man MeCn—McCanna Phro—Pharo Mfg. Co. S-P—Standard PartsCo. Wil-B—Wilcox Bennett 
sH—P rench & Hecht Hyd—Hydraulic M&E—Merchant & Prsh—Parish Mfg. Co. Spltf—Splitdort Wis—Wisconsin Parts 
FAC—r. A. Chapper ~ - Evans Prud— Prudden Sp-P—Spring Perch Co. W-L—Ward-Leonard 
Fed—Fedders Idl—Ideal ‘ MeC : Me Rayfld—Rayfield — Radi- W&L—Waterhouse & 
X—Flexo Mfg, Co. Ind—Indestructible MeC—McCord Rem—Remy Lester Co. 
p> G k—Francke Co. Iron—tIron City Mech—Mechanics Mach. Rowl—Wm. H. Rowland Stand—standard Steel Way—Wayne Wheel Coz 
Gena" ay & Davis Jacox—Jackson-Church- Co. Roy—Royer Wheel Co. Spring Co, Wol— Wohlrab 
eee & Oo Mfg. Co. Wilcox Merl—Merrill Spring Co. R-T—Rome-Turney Sterl—Sterling Bearings Wse—-Wisconsin 
~ Garden City Jck—Jackson Auto Miller—H. A, Miller Rugl—Ruggles Stmbg—Stromberg Yng—Youngstown 
Prings Jns—Phineas Jones & Co. Mnreh—Monarch Rus—Russel Car & Frdy. Stm—Standard Wheel Co. Pressed Steel Co, 


































































































































































150 AUTOMOTIVE INDUSTRIES January 15, 1920 
THE AUTOMOBILE 
| FRAME | TIRES WHEELS ENGINE 
| onan 
é | | | | G 
Zoe a | COOLING IGNITION | ELEC. SYSTEM , 
3 2 z | Size in Ins. | = | aa 
a) ei¢ | | 8 |3 r | l | 
Name and Model [| 5) 3 F =e J _| sf | re re | 
“ = | 2 e 7 . “ e ] 
S;2 13/3 1/2 Sl a/&i/a) 3 igi | A rr | 
sol fell i tl ES el ee , | S/F 1 e so 12/2 | case CORE 2e/$|/s|ei4 8 4 
S| 2 5 § as a Eigai< EZ 
fle <2 lola eleiale/eis | 
i) eis ° 3 2 | < a 
| é s 4 > n 
| 2 = =| Ff | sa 
OS eee: R 5 | 5,300180 |Savg..|p-stl. .|s-flex..|sol....|36x6, [40x6d Sth. ..|mt... {Gon |t-4336 -36.2| 2 |cent...own...\est...... McC.. lin er. sing.. .|Eismn.|hand.. \Ightg-2\Nich..| 80 = 
ES Al CANN. 5 POD cccaclsseees jsol*... (34x4 . ieee wd... .|Buda..|4-3}x5$-19.6) 1 |......|......| ME eikincbeecenchneseas sing.. .|Delco.|hand..|......|...... wee ent. 
Southern B 1} | 1.795)....\P&B..|p-stl..|...... jsol*.. ./34x4 34x4 Bim...|wd.... Con. ./4-39x5 -22.5] 1]......|...... Se a ees Hee Delco. |hand..}......|......|.. bie ont. 
co * ee 561 | 2.250134 |Prsh. .|p-stl. . s-flex..|sol*...|34x3$  [34x4 opt...|wd..../Con.../4-3$x5 -22.5| 4 |cent...|Lng...\cst......|Lng.. /fin...... sing.. .|Eismn.|fixed..|......)...... ae suet. 
SS Se: 76, 2$ | 3,200140 own.. jrol-c......... lsol.... |36x4 36x6 opt ‘hd... Con... /t-4hx3 -27.2| 4 |cent.../Lng.. .\cat...... Log...|fin...... sing.. .|Eismn.|fixed..}......|...... ae ott... 
ae 66, 35 | 4,200160 opt. ..|p-stl. . s-flex..|sol....| 36x5 36x5d jopt. .|wd....|\Con...|4-4}x54-32.4) 2 |cent...\Lng.. .|cst......|Lng.. . {fin bisa’ sing.. .|Hismn.jfixed..|......)......).... soct.. 
TS Rea * 86 5 5,009}160 jopt...}......|...... isol.... 36x6 40x6d Day..|mt... .|Con.. .|4-4}x54-32.4) 2 |cent, .|Lng.. .|cst Lng.../fin...... sing... Eismn.|fixed. ./none.. none. . none ext, 
BN cawnsendaen 14% 14 2480142 Smh. .|p-stl. . s-flex..|opt. ..36x34  36x5 Way..|wd*.. .own...|4-4 x53-25.6| 2 |cent...\own...cst....../opt. ../cel...... sing.. . Eismn.|hand.. |s&l-2..|\West....... eat. 
Ds ccxenaunes 21% 24 3,475 156 Smh. ./p-stl. . s-flex.. jopt. .. 36x4 36x4d a -lown.. .|4-49x53-30.7| 2 |cent.../own...\cst...... opt. ..|cel......|sing.. .|Eismn.jhand. . |s&l-2..'West.. .... cent. 
BE bicwckposwurs 31% 3}  4,550162 |Smh. .|p-stl. . s-flex.. |sol... . 36x5 40x5d |Way..|wd*.. .|own.. .}4-44x6}-32.4) 2 |cent...lown...\cat......|opt. ../cel....../sing... Eismn. hand. . |scl-2.. West....... cent, 
eee 5-W 5 5,350 168 Smh. .|p-stl. . s-flex..|sol....'36x6 40x6d |Way..|wd*...own.../4-5 x6{-40.0) 2 j|cent...\own...|cst....../opt. .. cel...... Sing.. .|Eismn. hand.. |s&l-2..'West..'.... cat. 
ee 5-C 5 5,600174 Smh. .'p-stl. . s-flex.. /sol 36x6 40x5d (Sth...|mt....\own...|£-5 x6}-40.0) 2 |cent...jown...\cst......jopt. ..|cel......|sing... Eismn.jhand.. |s&l-2..|West.. none cent. 
er! 7 74 | 6000174 Smh. .|p-stl. . s-flex.. sol... .|36x6 40x7d Sth...\mt.... own...|4-5 x6}-40.0) 2 |cent. ing. . ./Eismn.jhand. . |s&l-2.. West.. none none 
| SS 11 3 1,195110 Hyd. .|p-stl. . rigid. .|pnu...|32x4 32x4 Way*.|wd LeR. .|4-3}x44- 15.6 4 |ther. .. .{Eismn.|fixed. . |sl&i-2. Eismn. none sutt... 
caine dena 8 1 1,650130 Hyd. .|p-stl. . rigid. .|sol 34x34 (34x4 Way*.|wd Con.. |4-3}x5 -19.6) 4 (ther. .. Eismn.|fixed. .|Ight-2* Eismn. 75 met. 
Es: 9 14 1,975140 Hyd. .|p-stl. . rigid. .|sol 34x34 (34x5 Way..|wd....\Con...|4-33x5 -22.5| 4 |ther. Eismn. fixed. .|Ight-2* Eismn. 75 cent. 
ck cee pareacks 72 2,575 156 dyd..|p-stl.. rigid. |sol 34x4 |34x7 Way*.|wd.....Con.. .|4-44x5}-27.2) 4 cent. .|Eismn. fixed. .|Ight-2* Eismn 75 cent. 
a ee 19 3} | 3500165 dyd..|p-stl.. rigid. ./sol..../36x5 36x5d = Cirk. .|mt.. . .Con.. .| -4}x5}-32.4 2 \cent. ..|Eismn.|fixed. . |Ight-2* Eismn. 75 noe 
Sullivan ..F| 14 | 2,350130 jown...\rol-c..|...... sol... . 36x4 \36x5 Way..\wd.... Buda..|4-3}x44-22.5) 4 |ther. Bosch. |fixed..j......|...... : none. 
OS ee E 2 2,975 150 P&B..\p-stl.. s-flex..'sol....|36x4 [36x7 Way..|wd.... Buda..|4-4§x5}-27.2) 4 |cent. . Bosch. fixed..|...... See) ae pone. 
Pi cccvciexeeans _t 7 eee 170 |P&B..|p-stl..'....../sol..../36x5 \36x5d  Way..\wd.... Buda..|/4-4}x6 -32.4! 4 |cent...\own...\cst...... Bush..|in...... sing...|Bosch.|hand..|......)...... : 
Sa: GW 1} 2,300135 P&B..p-stl.. flex...|sol....36x3$ /36x5 Sth...|mt.... Con.../4-44x54-27.2} 4 /cent.../own... cst...... G&O.. |fin...... sing... Bosch. hand.. \sl&i... West... 175 = 
. Serer MW 2}  3,050148 P&B..'p-stl. . flex. . ./sol 36x4 36x3$d Sth...jmt....Con.../4-4}x5}-27.2) 4 |cent.../own...(cst..... G&O..|fin...... sing... Bosch. hand.. |sl&i... West... 175 cent, 
BR ncicvucnwenne PW 3} | 3,980160 own... jrol-c.. s-flex.. sol... . 36x5 36x5d Sth...|mt.... Con...|4-4}x54-32.4) 2 |cent...,own...\cst...... G&O..|fin...... sing.. .'/Bosch.|hand.. sl&i... West... 175 cent, 
. SAE TW 5 5,000 168 own... /rol-i... rigid. .|sol.... 36x6 40x6d Sth...\mt Con.. .|4-43x6 -36.2) 2 fi sing... Bosch. hand.. \sl&i... West.. 200 tent. 
eee UW 6 | 5,200168 own... 'rol-i... rigid. . sol... .|36x6 40x12 Sth...lmt....Con...!4-4}x6 -36.2) 2 sing.. ./Boseh. hand.. /sl&i... West... 200 cent, 
Titan. . Transport 3} 4,300162 P&B.. p-stl.. s-flex.. sol*....36x5 40x5d Day..'mt.... Buda.. 4-4}x6 -32.4 4 ... Sing... Eismn.hand.. Ightg.. West.. none cent. 
Titin.. ... Ton 5,150 156 |P&B.. p-stl. . s-flex.. sol*... 36x5 4)x6d  Clrk.. mt.... Buda..4-44x6 -32.4 4 ... Sing.. ./Eismn. hand.. Ightg.. West.. none none 
Traffic ” . C2 1,395 132 jown... rol-c. . s-flex.. sol..../34x3$ = 34x5 Roy...,wd....\Con... 4-33x5 -22.5, 4 i — 5 ee none. . none ; 
Transpert...........20) 1 ET Lo pndelewsenstnovecelreneas 34x3$ i eee ee Con... 4-33x5 -22.5) .. nan 
Transport...........38 18 | 2.030140 |..... 1. eee ele eee sfeoeeee : (e. tiececcdsereeu eS eS a ee re eee Seen eer “is ae 
, 50 2 EE A. cs vavliatasulaseaesprecsin 36x4 Se eee eae Con... '4-44x5}-27.2) .. CHS RE Stee aa cent. 
TSS A 14 2.185144 Mas.. rol-c.. s-flex.. sol*...'34x3} 34x6 Hay®..'wd....| Wau. . 4-33x5}-22.5) 4 ¢ ... Sing... Eismn. fixed. . none. . none. . none cent, 
. RARE ee B 2} 2,850151 Mas.. rol-c.. s-flex.. sol*... 36x4 36x7 Roy. . wd.,.. Rut.. .'4-4}x5$-27.2) 2 . .Sing.. .|Eismn. hand.. ‘none... none. . none : 
Sen ae F 2} 2.675152 own... p-stl.. rigid. . sol*... 36x4 36x7 Prud.. \wd... .|Wse... 4-4 x6 -25.6 4 sing... Eismn. hand.. Ightg.. Eismn. .75 = 
Union... .H4 3,500171 own... p-stl.. rigid. . sol....36x6 36x10 Sth...\mt.... Wse...4-44x6 -32.4 4 sing... Eismn. hand.. Ightg.. Eismn. .75 ont. 
aes BOP fives ee stl... flex. ..jsol.®..|\34x3§ (34x5 ....... wd... . Buda.. 4-3¢x5}-22.5, 4 sing ..'Bismn,hand.. ...... 0... s+ cent, 
| ae ae: if ae 151 ......p-stl.. flex... .\sol.*.. 36x4 Se. ineasat wd... . Buda.. 4-44x54-29.0 4 sing . .\MismnJhand..|......|....+-|++0e cent, 
United. . aden Ge inaae es ea p-stl. . flex... sol... ./36x5 36x5d_ si... nt... . Buda..|4-4}x5}-29.0, 4 sing ,.|/Efsmn.|hand..|...-..).....4|-008 cent, 
fer tee | ae p-stl.. flex...sol. .36x5 40x6d |...... mt.... Buda.. 4-4}x6 -32.4 4: = (Eis nn, hand..|......|..+-+-|.+. : mut, 
Sere - N 1} 2,150144 own. . p-stl.. flex...sol* .36x34  36x5 Sch ...wd .. Con. ./4-33x5 -22.5) 4 i " |Eismn. hand.. s&l-2*.G&D*. 185 cent. 
5 SESS Pe. H 24 3,250144 own... rol-c.. flex. . .sol*....34x4 36x4d  Sch...\wd....\Con....4-4$x5}-27.2) 4 .|Eismn. hand.. Ightg.. Eismn. 126 cent, 
|) errr J 34 3,950 162 own... rol-c. . flex. . .\sol....'36x5 40x5d Sch... wd.... Con. .\4-4}x54-32.4) 2 .|Eismn. hand.. Ightg.. Eismn. 125 cent, 
ad savsavasweneuns K 5 4,850168 own... rol-c. . flex... sol.... 36x5 40x6d Sth*. .!mt.... Wau. ./4-43x6}-36.2) 2 .'Eismn. hand.. Ightg.. Eismn.| 125 : 
| RR ree - 46 1} 1,925133 Dun. . p-stl. . s-flex.. sol....36x3$  36x5 Bim... wd... .|Con.. .'4-33x5 -22.5) 4 cent. .. Bosch. hand.. none.. none... none - 
rn 26-B 3} 3,900174 Smh.. p-stl.. s-flex.. sol... .36x5 36x5d | Prud.. wd... . Con... 4-4}x54-32.4 2 cent .. Bosch. hand.. none. . none. . none none 
Se :..A 14 1,950140 own... rol-c.. rigid. . sol*... 34x4 34x5 Bim...\wd.... Con... 4-3{x5 -22.5 4 ther . Eismn. (fixed. . Ightg.. Eismn. 100 FF none 
MN si aoacewnemued B 2 2,225 140 own... rol-c.. rigid. . sol*... 34x4 34x5 Bi wd. Con... 4-33x5 -22.5 4 ther. . Eismn. fixed. . Ightg.. Eismn. 100 none 
Pee 27 4 1,095108 P&B.. p-stl. . s-flex.. pnu... 31x4 31x4 H&D. wd own... 4-3 x44-14.4 4 ther. ..A-Knt/hand.. Ightg.. West.. none none 
. ee 28 4 1,350127 P&B.. p-stl.. s-flex.. pnu...32x44 32x44 H&D.\wd own... 4-3 x4}-14.4) 4 ther. _ A-Kot hand.. Ightg.. West.. none none 
. Ser: 25 1 2.195125 P&B.. p-stl. .s-fl x... nu....35x5 35x5 H&D. |wd. Her... 4-33x5}-22.5 4 g-p. . .(Spltf. .|hand.. none. . none. . none tent. 
_ as, 22 2 © 3,150142 P&B..\p-stl.. s-fix.. sol....'36x4 36x6 Sth. ..'mt..../Her.. .4-33x54-22.5) 4 g-p. .. Spltf.. hand.. none. . none. . none cent. 
Wi cotdxesncceeee 23 3 3,950175 P&B.. p-stl.. -flex.. sol.... 36x5 36x5d Sth... mt.... Her... 4-~4}x5}-28.9 4 cent. .. Spltf.. hand.. none... none. . none 
cent. 
Walker-Johnson...... B 24 2,890175 P&B.. p-stl.. s-flex.. .. 36x4 36x8 Arch.. wd... . Buda..'4-4}x54-29.0 4 cent. .'Eismn. hand.. none... none. . none = 
Walter.. Tractor M.0.-35 3 ...... 108 own... \rol-c. . rigid ..40x4d 40x4d own... mt... .jown... 4-4§x6 -30.7 4 cent. ....Amer. hand.. |none. . none. . none cent, 
NS Soa call wae rit 1 Boe 168 own... \p-stl.. flex. .. . 36x6 6 y 4-44x6}-32.4, 2 cent. _. Bosch. hand.. s&l-2.. West.. none cent, 
Ward-La France..... 2B 2} .......158 own... p-stl.. \flex. .. 36x4 4-43x53-36.2 2 cent. .. opt. ../hand.. Ightg.. vesta.. 125 cent, 
’ s-flex 36x5 4-44x64-32.4 2 \cent “opt. .. hand. Ightg.. vesta.., 125 cent, 
s-flex. . 36x6 4-5 x64-40.0, 2 cent. ‘opt. .. hand.. jglhtg..|vesta.. 125 cent, 
hace 36x5 4-34x5 -19.6) 4 ther...)......\CSt...0..).+.2-- COloo..-SIMZ...). s+ ee) +s none... none.. .-++ cent 
rigid |36x5 4-44x54-32.4, 2 .\Simms|hand.. \none. . none. . 0008 hone 
s-flex (34x44 4-33-54-22.5| 4 |cent...|......'sht......|....-.Cel......|dual,.|...... IBUtO,..|-cceccleccceeleors Done 
s-flex. \36x4* 4-33x5}-22.5) 4 ay pee Bees or cent. 
rigid 36x5 . -4-3$x59-22. ; 4 cent...\own...icst......|....../fim......|dual..|...... BUEO. «|. ccccelecess cent 
rigid [36x6 .. 4-44x53-29.0) 4 cent...\own...cst......|......fim......jdual..|...... lauto. . | ee 
CA REIS et 36x3} "4-345 -19.6) .. POE renee BET: 908 ; 
Sa See Be (36x4 .. 4-33x5}-22.5) .. Boaeh.|.....-|-scecsfeceess|see ad 
SRR MRE Leteree 36x4 Bris a aS wine ebemeesofe-aeisisie| avees «|s908 io 
re 36x5 4-4}x54-32.4| .. na tie ek See te 
ee ee ee \36x6 4-4}x6 -32.4) .. ee Se eee eee cent, 
flex. \35x5 4-33x54-22.5) 4 .” “lBoseh: |hand.. Ightg.. none. . none cent, 
\flex. 36x4 4-44x5 -29.0) 2 ’ "Bosch. |hand.. |Ightg. {none. . none cent, 
flex, |36x4 .. 4-44x6-34 0.) 2 _ .{Bosch. |hand.. |Ightg..|none. . 20n¢ cent, 
flex. \36x5 ./4-44x5-29.0 | 2 : "|Boseh. |hand.. \lghtg.. jnone. none cent, 
5 | flex. (36x5 . - 4-49x63-36.2) 2 | .. .[Bosch. Ihand... Ightg.. (none. . none cent, 
14 | .\sflex... 36x34 ..- 4-B4x5-22.5 | 4 .. .|Eismn. ihand.. llghte..| See RE cent, 
| 24 | . |s-flex.. 36x4 we « 4-4$x54-27.2) 4 | .|Eismn.|hand.. |Ightg..|...- - vee cent, 
| 34 | | . |s-flex.. 36x5 . -/4-45x54-32.4) 2 | .|Eismn.|hand.. \Ightg..|....- saan cent, 
5 | . . [eflex.. 36x6 »- 4-4)x5$-32.4) 2 "\Bismn jhand.. |ightg..|..---./-++* | tone, 
Winther-Marwin. .430-A 14 |...... 132 jown...|rol-c. . |s-flex.. .|32x4 . 4-33x5 -22.5) 4 . .|Eismn. hand.. sil-2°. |Eismn’).. -- 5 None 
Winther-Marwin . . . .459) 3t Pest \152 \own... |rol-c. . |s-flex. jsol... .|34x5 4-4 x5 -25.6) 4 | .. .(Eismn.j/hand.. s&l-2°. |Kismn vee Done, 
Winther-Marwin.. ..479) 34 |...... \158 own... \rol-c. . js-flex.. sol... ./36x6 ae x6 -29.0 4 | .. .|Eismn.hand,. s&l-2°./Bijur.. ---» | none, 
ee 39} 19 |...... 1140 lown... rol-c. .|s-flex.. | 34x34 . 4-3$x5 -22.5) 4 | .. .|Eisma.jhand.. \s&l-2°.|Eismp").--+ | none, 
, | Spesenneees 490) 2 |...... \147 jown... rol-c. . jsflex..|sol..../34x4 . 4-4 x5 -25.6) 4 . .|Eismn. an Star. veer) Rone, 
BE cccxcawies 69/3 |......| 150 jown...\rol-c. . |s-flex.. . |36x6 c..4-4 x6 -25.6| 4 |cent - .|Bismn {hand ” Ber: .+ Rone, 
0 eee  t {ae /168 jown...(\rol-c. . |\s-flex.. pau. .|38x7 | ... mt... .|Wsc...|4-44x6 -32.4) 4 ‘ \ . .|Eismn. Ihand.. \sél-2 J oaee..|- wee cent, 
WEEP... cccccccese a 4 pansies \156 jown.. . |rol-c. . s-flex.. sol. . .(36x5  (40x5d |Cirk. .|mt.. . -|Wae...4-43x6 -29.0) 4 feast... own. Eismn.\hand.. iedel -» «|Bijur.. 
ee 
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See preceding pages for abbreviations. 
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THE AUTOMOBILE 
G 
asoline Motor Trucks for 1920—Cont 
@ 
——— 
= e 
ENGINE TRANSMISSION BRAKES CONTROL _|UNIVERSALS| 
———" 
“ GOVERNOR | SPEED | FUEL SYS.| CLUTCH GEARSET | FINAL DRIVE | s = 
’ F & [~~] > 
a rs] -*} = 
— | | © _ 3 § F 2, Name and Model 
r - | 4/2/81] 4 1/2 s - gs] a| 4 
= < oe ltglta 4% é © g e eilzisie| * 3 ,ic ie «| ¢|/si eis 
a | Zz 5 6 ia 6 io a S = $ o| & 2 e |.%3 $ = 3S 4 - 
$f 23/8 |zslee gle] | 2] Fl] 2) 2s fF] 215/48) | || 
: | 2a" | 2) sail i »|/e/F\F | 
3 | | 8 @ Ftd we | 
| j | | 
—_ | | | | | | | | } | | | | | 
eent. Pierce.. gset...| 1180 | 12 ‘Stmbg. grv...d-d. ..|B-Lipe. selec. . .|B-Lipe. jamid..| 4 \worm. | \Timkn.| 11.66)r-rd. .-porgs.|Detr.. intew. hate. 
80 cent. Pierce..|...... | Seep ae RR \B-Beck.|....... Hee ee | et eset Le ae Sioa ee ee eee | SEoiee 
ae cent. Pierce.. |. } 3 ‘Zenith. Se euts Ennion ‘B-Beck.| cceaieinie'e ee ee ae Swe a ee learn sprgs... PS ER een 
+o guct..|Mnrch. motor | "1200 | "18 Stmbg. (rv. ..id-d. . .|B-Lipe. selec. . .|B-Lipe. motr..| 3 worm. Timkn.| 7.20\sprgs Pres... Stand, ag lint-r-w). . 
te guct.. Murch. motor | 1200 | 15 a igrv...jd-d. . . [B-Lipe. selec. . .|B-Lipe. amid..| 4 |worm \Timkn.| 7.75\r-rd...|....../Stand.jint-r-w. .int-r-w). . .. \Standard............ 76 
suct,, Mnrch. motor | 1100 | 12 |Stmbg. vac. . ./d-d. . ./B-Lipe. \selec. . ./B-Lipe. |amid..| 4 |worm. |Timkn. | 10.33 r-rd.... er (Stand, lint.-r-w. |int-r-w}. .1. E Standard Ets salegibretl 66 
see suct., Mnrch. motor | 1090 | 10 \Stmbg. |vac. . ./d-d. . ./B-Lipe. \selec. . .|B-Lipe. amid..| 4 |worm ‘Timka. | 13. 66\r-rd. ..|sprgs.. (Stand. int-r-w. . jint-r-w}. .1. .. (Standard............ 86 
one cent, (Wau... motor | 1000 | 16 |Rayfid. vac. . .\d-d. . .'B-Lipe. selec. . ./B-Lipe.|motr..) 4 worm Timkn. | 7.00r-rd... sprgs..|Mth. . jint-r-w. . int-r-w .. (Sterling............ 1% 
ie ceat. Wau... motor | 1000 | 16 |Rayfid. vac. ..\d-d. . ./B-Lipe. selec. . ./B-Lipe.|motr..| 4 worm. |Timkn.| 7.70jr-rd... spres..|Mth. -int-r-w. . lint-r-w cer.. Sterling > EES. 22 
cent. Wau... motor | 1000 | 13 |Rayfid. vac. ..\w-d...|M&K. . jind-c... own....amid..| 3 |worm \Timkn.| 8. 75jr-rd... sprgs..|Mth. . {int-r-w. . int-r-w) . .|Sterling............ 314 
cent. Wau... motor | 1000 | 13 |Rayfld. vac... .|w-d.../M&E. .|ind-c.. .own....amid..| 3 |worm ‘Timkn. | 8.80 r-rd jspras.../Mth. . int-r-w. .|int-r-w). . . Sterling........... 
wee cent. Wau... motor | 1000 | 7 \Rayfid. vac. ..\w-d...|M&E. .ind-c...|own.. . .jamid.. | 6 ichn.. .jown.. | 7.04/r-rd. . es (Mth. . jint-r-w. . ‘int-des|...1... Sterling............ : 
one cent. Wau... motor | 1000 | 8 |Rayfid. |vac...\w-d.../M&E. . ind-c.. . own... - amid.. | 6 |jchn...lown....| 7. 26r-rd...|......|Mth. . int-r-w. et a Sterling............ Tl, 
10ne none, none... none..| 1400 | 22 |Zenith. \grv. ..\d-p. ../B-Beck./selec. ../Dur....motr..| 3 jint-g.. oa 6. 00 sprgs. i sprgs.. |Detr. . ext-r-w. . ext-d-s|. ole = Seer 11 
10ne tuct.. Murch. motor | 1200 | 20 Zenith. grv. ..(d-p. .. B-Beck.selec. ..|Dur....motr..| 3 int-g. .|C a & 80/spres. . \sprgs..|Detr. . ext-r-w.. ext-d-s). .1.... Gem... (ctr... nal eer 8 
75 suct.. Murch. motor | 1250 | 18 |Zenith. |grv. ..id-p. .. Fuller..\selec. . .|Fuller..\motr..| 3 {int-g.. chk: ..| 7. 60\spregs.. \sprgs.. |Detr. . |ext-r-w. .|ext-d-s|. .1....| -. (ctr... = oe «| SOWIE. 0... cee ceeee 9 
% cent, Pierce.. motor 1100 | 14 jZenith. grv...d-p... Fuller.. selec... Fuller..motr..| 3 int-g..\Clrk...) 9.00/sprgs.. sprgs.. |Detr*. ext-r-w. .jext-d-s). .1.. . . Ross. : .. mtl.. Hart... /Stewart.............. 7 
% cent, Pierce.. motor | 1120 | 12 |Zenith. grv...(d-p. ..\Fuller..jselec. . ./Fuller.. motr..| 4 lint-g..|CIrk...| 10.00 sprgs.. sprgs.. Iron. . ext-r-w..|ext-d-s|..1.... .. ctr., mt. . | .-. Stewart............. 10 
fo none, none... none..|......|..../Stmbg. jgrv...\cone..|....... selec. . Covert. amid..| 3 worm. Timkn. | 8.50 sprgs.. jsprgs..|Merl.. int-r-w. . int-r-w). . ..etr.. mtl. . Hart... Sullivan. ............ F 
vee none,none... none..|....../....(Stmbg. |vac...\d-d. ../B-Lipe. ‘selec. . ./B-Lipe.motr..| 3 worm. Timkn.| 7.75 sprgs.. sprgs.. Shel... i ‘int-r-w. . int-r-w|..1.... .. ctr... mtl. ./Spicer.. Sullivan............. E 
none, none... none,.|....../.... Stmbg. vac... d-d. ../B-Lipe. \selec. .. B-Lipe. amid..| 4 worm. ‘Timkn. 10.33 )r-rd...\sprgs.. Shel... int-r-w. _ 4 Sullivan. ............ H 
oe cent. Pierce.. motor | 1000 | 133 Schblr..grv. ..d-d. .. Fuller. .|selec. . .|Fuller..:motr..; 3 worm. |Shel...| 7.75 r-rd...\sprgs.. Kal... jint-r-w. .lint-r-w)..1... .| .. \cte.. .-(Pet....| ‘Tiffin Bertier rose tee GW 
175 cent, Pierce.. motor | 1000 | 12 |Schblr.. grv. ..d-d. ..|Fuller. .'selec.:. .|Fuller..|motr..| 4 worm. |Shel.... 8.70r-rd...\sprgs..|Kal... |int-r-w. .|int-r-w). \Tiffin............. MW 
175 cent, Pierce.. motor | 1000 | 12 Schblr.. grv. ..d-p. . :/B-Beck.\selec. . )Fuller..'amid..| 4 worm. Shel...| 8.70 r-rd...isprgs..|Kal... int-r-w. . int-r-w). Tiffin. ........00006 PW 
178 cent, Pierce.. motor | 1000 | 10 Schblr.. grv. ..d-p. . .|B-Beck.\selec. . .\Covert.|amid..| 4 |worm. Shel...) 11.75 r-rd...|sprgs..|Kal...|int-r-w. . int-r-w). — Bie Rowers TW 
200 cent. Pierce.. motor | 1000 | 9 Schblr..grv. ..\d-p. ../B-Beck.'selec. . . Covert. |amid..| 4 |worm. Shel...) 13.00\r-rd...|sprgs.. |Kal.. . jint-r-w. .int-r-w). Ma Gicisscsrsniswias ers UW 
200 cent. Simp... motor | 1050 | 12 Stmbg. grv...d-p...|....... ind-c...|Cotta. .|amid..| 4 lint-g..|Cirk... 8.00r-rd... sprgs.. Shel... int-r-w.. ext-d-s). . re: RMR «200000 Transport 
none cent. Simp... motor | 1050 | 12 ‘Stmbg. jgrv...id-p...|....... ind-c... Cotta. .'amid..| 4 jint-g..|Clrk...| 11.00'r-rd.../sprgs.. Shel... int-r-w. . est-d-s)...1....| .-(Titam........056s 5-Ton 
none none, none... none..| 1300 | 16 (Cart. ..\arv. ..jd-d. ..\Covert.\selec. ..|Covert. motr..| 3 lint-g../Russl..| 8. 20'sprgs.. sprgs.. |Detr. . ext-r-w.. int-r-w). .1.. Cc 
none Be .. __. Ee RR eee = eee eee Fuller..|....... Fuller..|...... C3. Sh ee hee eee eee eee i ene 
tee Res ES eee eee ee Beane i PUMEP..}. 000+. Be RR A Bern eater Detr.. | ORES SEE ee 
ys, TRS RE ae: (Sa eS eee ee oe Fuller..|...... 4 jint-g..(Cirk...|......|...... Scien Se ES ee eee 
vee cent, Wau... motor , 1450 | 18 Stmbg. grv...d-d...\Fuller..|selec... Fuller..:motr.., 3 jint-g..\Cirk..., 6.80 sprgs.. sprgs.. \Detr.. ext-d-s. . ext-r-w..] 
— cent, Pierce.. motor 1350 | 16 Stmbg. grv...d-d...(Fuller..\selec... Fuller.. motr..| 4 “int-g..\Clrk...| 8.00sprgs.. 'sprgs..|Detr. . ext-d-s. . —- << 
n | | | et = : 
. cent. Dplx... motor | 1100 | 15 Schblr..\grv...d-d. ../Fuller.. selec. ..|Fuller.. motr..| 4 jint-g..|Russl..| 7. 80\sprgs.. sprgs.. (Mth. . ext-r-w.. int-r-w). .1... .(Ross.. (ctr..mtl../Univ .. Union............... F 
, cent, Dplx... motor 1100 | 12 Schblr..igrv. ..\d-d. ../Fuller..\selec. .. Fuller..|motr..| 4 jint-g../Torbn..| 10. 25\sprgs.. sprgs.. Mth. . ext-r-w.. ext-d-s\. ole - Ross ctr.. (mtl. .|Univl.. Union. .............. H 
oi cent. Dolx... motor | 1000 | 16 Stmbg. [pres...id-d. ..F iller..|selec...|....... motr..| 3 jint-g..|CIrk...) 7. O0sprgs..|sprgs..|...... xt-r-w.. ext-r-w). F. = a ctr. | De SS United.............. A 
ose cent. Dolx... motor 1090 | 14 Stmbg. [pres...id-d. ..|Fullor..|selec...|....... amid..| 4 jint-g..|CIrk...| $.15 sprgs..|spres..|.....- loxter-w..|ext-r-w!. .1*... Je sees. ee ives \United.............. B 
eent. Dplx,.. motor | 1000 | 12 Stmbg* pres...d-d. ..|\Fuller..|selec...)....... amid..| 4 jint-g..\CIrk...| 10. 00/sprgs.. suras..|...... oxte-rew,.|oxt-r-w). Po eh eee l ecu United.............. c 
|r cent. Dplx,.. motor |. 10 Stmbg. pres... d-d.../Fuller..jselec...)....... amid..| 4 int-g..\CIrk...) 12.50 )sprgs.. sprgs..|...... ext-r-w..| xt-r-w..1*...|...... letr..|.....|..0-...|Umited..........00.- Vv 
iat suct.. Morch. motor | 1400 19.8Stmbg. vac... .d-d. . .|B-Lipe. prog. .. B-Lipe. motr.., 3 jint-g..|CIrk...) 7. 60\sprgs.. sprgs.. Shel. .\ext-r-w..int-r-w)..1... . Lavn.. ctr.. = A: De | N 
. 1s cent. Pierce. motor 1160 |14.2Stmbg. grv. ..\cone. . Hart... |prog. . .|/B-Lipe. amid.., 4 worm. Shel...) 8.75)sprgs.. sprgs.. Shel... int-r-w. . int-r-w)..L.. .|Lavn.. ctr. (mth. .|Blood..|U.S............0055 H 
pe cent. Pierce.. motor 1090 /11.0Stmbg. grv. ..\cone. . Hart... prog. ...B-Lipe. amid..| 4 |worm. Shel....| 11.75\sprgs.. sprgs.. Shel... int-r-w. . int-r-w). .1..../Lavn ct mtl. SS eee J 
: 125 cent. Wau...motor| 950 12.9Stmbg. grv...'d-p. .. B- Beck. ind-c... Cotta. .amid. | 3 |jworm.|Shel...; 8.70 onaee neni Walee int-r-w. . int-r-w)..1.... Lavn..(ctr.. |mtl. . Blood. .|U _ eres K 
; q | | | | ¥ | | 
suct.. Mnrch. motor |...... 18 Stmbg. grv...d-p. ../B-Beck. ‘selec. ...Dur.... motr..| 3 lint-g..'Torbn..| 8.00sprgs.. sprgs..|Mth. . ext-r-w... i 1 
. none cent. Pierce.. motor |...... 14 Stmbg. vac... d-d. . ./B-Lipe. selec... B-Lipe.amid..| 4 |worm. Timkn.| 10.30)c-rd... sprgs..|Mth. . int-r-w. . i Ee eee 
. m0 hone, none... none..|......).... Stmbg. (grv....\wed... Fuller..|prog. ../Fuller..\motr..| 3 jint-g*.Clrk...| 7. 00/sprgs..|...... i i i me 
. 100 hone.'none... none..|......)...- Stmbg. grv. ..|w-d... Fuller. . prog... Fuller.. motr..| 3 jint-g*.Clrk.../ 7.00sprgs..|...... LS eee l 
L. hone, none... none . 1200 | 25 |Zenith. grv... cone. .\own... .\selec...lown....\motr..| 3 |worm.Shol...| 5.50 \sprgs.. sprgs.. Shel... int-r-w. . i ee 
noms none. none... none..| 1200 | 25 Zenith. grv...\cone. .jown... .selec...own....motr..| 3 |worm./“hol...| 5. 50\sprgs.. sprgs.. Shel. .|int-r-w. . 
. hone none. none... none... 1600 | 30 Zenith. grv....d-d...|B-Lipe. selec. . .|B-Lipe. motr..| 3 |worm. Shel...} 6.50/sprgs.. sprgs.. Shel... int-r-w 
psn tent. Dplx... motor , 1250 | 16 (Zenith. grv...(d-d. . .\B-Lipe. selec. . ..B-Lipe. motr..| 4 worm. Shel...) 7. 75/sprgs.. sprgs. Shel. .|int-r-w. . i 
: a cot. Dplx... motor 1100 | 14 Zenith. grv. .d-d. ..'B-Lipe. selec. .. B-Lipe.|amid..| 4 worm. Shel...| 7.75,sprgs.. sprgs.. Shel... int-r-w. . 
| | | | } | . } 
cent. Pierce. motor | 1600 | 16 (Zenith. grv...d-d. ..\B-Lipe. selec. . .|B-Lipe. |amid..| 4 worm |Timkn.| 8. 50sprgs.. sprgs..S-P.. . int-r-w. . int-r-w). .L...|Ross.. \ctr.. tl. . Spicer.. |Walker-Johnson...... B 
. = cent. own....\motor | 1200 | 15 Zenith. grv. .. cone. ton, selec. ..own....\motr.., 4 ext-g..own....| 9.50 sprgs..sprgs..|...... ext-d-s. . ext-d-s|. .L...jown... \ctr.. fab. . own... .|Walter.. Tractor M.0.-35 
. mer cent. Wau. . motor | 1100 | 14 Stmbg. grv...d-d. ../B-Lipe. selec... Warn. . amid..| 4 (d-rd... own... .| 10.00 spres.. sprgs.. S-P... .ext-d-s. . ext-r-w). .1... .|Ross.. ete... fab, . M&E. . Walter... .........., S 
7 "95 cent. Wau... motor | 1000 | 16 Zenith. grv...d-d. {B-Lipe. selec. . . B-Lipe. amid..| 4 |worm. Shel. . .| 7. 75ir-rd... sprgs.. Merl. . i int-r-w. . int-r-w). 1... .|Ross.. ctr..|mtl. . Spicer.. |Ward-La France..... 2B 
195 tent, Wau...motor| 900 | 14 Zenith. grv...d-d. . .{B-Lipe. \selec. . ./B-Lipe. amid.. 4 worm. Shel...| 8.75r-rd...|sprgs..|Merl. .\int-r-w. . ss 1... .|Roas.. ctr. \mtl. . Spicer..|Ward-La France. .... 4A 
1935 cent. Wau...motor| 900 | 12 Zenith. grv...d-d. ..'B-Lipe. selec. . .|B-Lipe.|amid..| 4 |worm. Shel...| 10.25 r-rd.. . sprgs.. |Merl. .|int-r-w. . int-r-w). .1... -|Ross. . ctr..imtl. . Spicer.. |Ward-La France..... 5A 
cent. Pierce.. motor | 2000 | 16 Rayfid. grv. ..d-d. ..'B-Beck.ind-c... \jst....| 3 \bevi-4 own....!...... t-arm. 't-arm.}...... ext-d-s. . os RS ee ee Sei: NOOR. c'osigeieise sic A-3¥% 
eo cent. |Pierce.. motor | 1100 | 11 Stmbg. grv...d-d.. B-Lipe. jselec. . ‘|B-Lipe amid..| 4 worm. Timkn.| 8.75 sprgs.. sprgs.. (Shel... |int-r-w. .int-r-w). .1.. Gem. . ctr... imtl*. Spicer. .|Watson............ 3, 
vel hone,{none... none..| 1400 |....\own... (grv....|W-p... own... .\selec. . own... (amid..| 4 \bevel..own....|...... a eee ext-r-w. .int-r-w). 1....\own... jctr..|mtl..\own..../White.............. 15 
+s Done.|none...'none..| 1400 |....own....grv. ..|w-p...\own....|selec. ..\own....|amid..| 4 |d-rd... 1... own... \ctr.. | |White 30 
weceee tent. jown.... motor | 1600 | 15 jown....\vac...|\w-p...own... .\selec. ..jown... .|motr..| 4 |d-rd ..| | L. . \ctr. lown.. 
“jeer? cent, jown.... motor | 1600 | 15 own... .|vac...\w-p...\own..../selec. ../own....|motr..| 4 |d-rd...| L. -. \ctr.. jown. 
+ eee Bebe saab vacceiee| | | 3 |worm. | | = ee \ : 
Sl on oe a ee ee een ees oo eee | 3 |worm. | bs lown. 
eee .| 3 |worm welecee|eces (OWN 
+ |W | : rome) | ks eee. OWN., 
aot [at Prerce “| 3 becom Me. 7 Hao nag oe lotr. mtl®- Hart®..|Wileox............ 
e. . none tent. |Pierce.. ‘| 4 \worm, Wis..... 8.60spres.. sprgs. Shel®.. int-r-w.. int-r-w. 1.  etr.. mtl*. Hart®. | |Wileox..............€ 
“i — tent. |Pierce.. i | 4 worm. Shel. . .| 11.75 ;r-rd... sprgs.. Shel... int-r-w. . int-r-w ... etr..(mtl*. [Hart®, .|Wileox............-. E 
“ a cent, Wan. . ..| 4 \worm. |Shel. ..| 10. 25jr-rd... sprgs. . ‘Shel. .|int-r-w .jint-r-w|..L... - tr..|mtl. . Hart*. PEERS saxiveoncietens WwW 
= teat. |Pierce.. motor | 1100 | 17 i) } ..| 4 |worm. |Timkn.| 6.00 sprgs.. sprgs..|S-P. . |int-r-w. .|int-r-w). . ... (Ross. . etr.. mtl . Hart -. Wilson...........+.. 
seinen tent. |Pierce.. motor | 1150 | 15 |Marvl \d-d. . .(B-Beck.iselec. .|B-Lipe jamid..| 4 warm. |Timkn.| 7.75sprgs..'sprgs. |S-P... int-r-w. . jint-r-w .. ete.. mtl*. [Hart®. .|Wilson............. EA 
a Cent. ‘Pierce motor | 1150 | 14 |Marvl .\d-d. . ./B-Lipe. selec. .[B-Beck.'amid..| 4 worm. Timkn.| 8. 75jsprgs.. sprgs. 'S-P. . lint-r-w. . jint-r-w}. .1. oa 5 Hart. . Wilson Reereccunieweieon 
ie ee - Pierce... motor | 1100 | 12 /Marvl ...|d-d. . ./B-Lipe. selec. . ./B-B: c:jamid.. | 4 \worm. Timkn.| 10. 25sprgs..'sprgs..|S-P. . int-r-w. .{int-r-w). 1. ..(ctr.. imtl*. , OS cacncmsce sce 
aa eve One.|none,.. none..| 1600 | 17 |Stmbg, |ded. | .Puller.. selec. . Fuller. .\motr. .| : fint-e-4l Ken...| 9.00sprgs.. sprgs.. Harv..ext-d-s. . .. ctr. mtl. .|Arvac .| Winther-Marwin. “30k 
inn* “> a none... ‘none..| 1500 | 16 \Stmbg. jgrv. . \d-d. . Fuller, .|sefec. . . Fuller. .(motr..| 3 jint-g-4 Cirk. ..| 10.50 sprgs. . sprgs.. Harv.. ext-r-w.. ‘\etr.. mtl. .|Arvac. .|Winther-Marwin.. . .459 
fae cs ca none... none..! 1400 | 15 \Mast ..|d-p. . ./B-Beck.|selec. . ./B-Lipe. jamid.. | 4 lint-g-4/CIrk. ..|...... isprgs.. |sprgs..|Mth. .|ext-r-w.. .. (ctr. |mtl. . Blood. . Winther-Marwin.. . .479 
a -_ hone... \none..| 1400 | 20 |Stmbg. jerv. . .|d-a. ..|Puller.. selec. . Fuller. .motr..| 3 jint-g..|Ken...| 7.00sprgs.. spras.. |elarv..jext-d-s. . .. ctr. mtl. .|Arvac 39 
- — Rone...'none..| 1400 | 18 |Mast...|vac. ..|d-p. .. 'B-Beck. selec. . .|B-Lipe. jamid..| 4 jint-g. » Clrk. -.| 8.13 sprgs.. spres \Mth. . |ext-r-w.. -- (ctr. mtl. .|Blood. . 
a -_ hone... none..| 1400 | 17 [eiast. ...|d-p. ..|B-Beck./selec. . .|B-Lipe.jamid..| 4 iint-g. . (Cink. .-| 9.00 sprgs..|sp ..|Mth. jext-r-w. .|etr.. ‘mt. ./Blood 
omg = Rone... .\none..| 1400 | 25 |Mast...\vac.../d-p. . .|B-Beck.\selec. . .|B-Lipe. |amid..| 4 int-e.. Cirk. .. 7.00 sprgs.. spras.. Mth. lext-r-w.. ‘5 =~ mtl. . Blood. 
“ Prix... motor | 1295 | 14 [Mast... |p. . .|B-Beck.|selec. . ./B-Lipe. \amid.. |4 | 4 lintg..|Clrk. ..|...... foram. epegs...te. . jint-r-w.. .. (ctr... imtl. . Bl 
(ee 



































i See preceding pages for abbreviations. 
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THE AUTOMOBILE 
rT | . —.— doit = s 
| | FRAME TIRES WHEELS | ENGINE 
3 | | —t]_4 i - 
> e || <— | | COOLING IGNITION ELEC. SYSTEM 
&\| 2 | 8] | Size in Ins, = | 
la\@ {=| | . i% x06 a 
|e ¢ | as |3 | 
Name and Model }o | 3 4 « | ~ox | 1) | Radiator | 
ja]; § = e = © 7 © ° | ae “ a } $ 
2)2 13/2/23) 2) | 3/2/23) ce ale | i & 
s) £0 . | % 
Kol he |i en el ee ~ | fie |e $2 |E) 2 | case | core g | 4 eielsié ‘ 
} j | s 3 : J hr} | > | a 5 
i « ow 37 lo r] | | = “ - | = | 5 
| L i |S e B 2 i 2 * 
} . i | — = ~” ~ 
é | | = 
Zz e = = e 
ED, 5 nena eens 109} 5 |...... 162 ‘own... 'rol-c. . 's-flex.. sol... .'36x5 '40x5d Clrk. .'mt.... Wse.../4-43x54-36.2) 2 cent...lown...\cst..... | ..|Eismn.jhand.. Ightg.. Bijur.. cent 
MD ccevcevess an ‘Aeesaen 162 ‘own... \rol-c. . s-flex.. sol... . 36x6 40x6d  Cirk. . 'mt.... Wsc....4-34x6 42.2; 4 |cent...jown...\cst...... .|Eismn.hand. |Ightg.. Bijur..!.... cent 
asap cota i} ah eee 162 own... rol-c. . s-flex.. sol... .'36x6 40x7d  Cirk. . ‘mt... .. Wse.../4-5$x6 -42.2) 2 cent.../own...cst...... .|Eismn. hand. .|Ightg.. Bijur.. cent 
SERIE RENE: N 1 2,000120 Prsh. .\p-stl.. flex...sol....\36x3$  36x4 Arch. .|wd.,..|Con.. . /4-3}x5 -22.5) 4 [cent.../Brem. jest...... .|Eismn.jauto. ./none. . none. . nonc cent 
Witt-Will.... . N. ony 14 | 2,150120 Prsh. .\p-stl.. flex... sol....36x34  36x5 Arch..|wd....|Con.. . |4-3{x5 -22.5) 4 jcent.../Brem. jcst...... ..|gismn./auto. . none. . none. . none cent 
. eee P| 2 2,950'144 |Prsh. .'p-stl.. flex... sol.... 36x34 36x7 Arch.. wd... .'Con... 4-4}x54-27.2) 4 cent...|Mod../est...... .|Eismn.jauto. .|none, . ‘none. . none cent 
Wolverine........... St OP isceses 140 P&B.. p-stl.. s-flex.. sol*... 34x34} a fore wd.... Son... 4-33x5 -22.5 4 thew... ag. oR sesies .|Hismn, hand. .'sl&i-2. 'G&D.. non auet 
Received Too Late. to Classify 
| = | og egy a i i - = 
NE 60: saionnnimall Fi 13] | $2, 275)141 |Smith.|p-stl. .|s-flex.. sol....|34x34 34x5 \Bim...|wd... .|own.. ./4-33x5 -22.5| 4 ther...|G&O..|sht..... G&O.. |fin...... sing.. .|Eismn |hand. . |Ightg..|G&D..) 35 cent 
er IG-10 1 |..... (132 own... rol-c. ./rigid. . pnu.. -/4xds 36x6 Stn... wd... .| eslates 4-33x5}-22.5) 4 cutne anes wsiaien Wane Recents \sing.. jottees ee 1&i. .|West..|.... non 
| | | | 
| } | | | | | 
Se K 3} 3,700 160 P&B. .\p-stl..}...... sol... ./36x5 36x5d | inti wd... ./Con.. .|4~44x54 ERE eee bess ae oe Mae eet EE Eee See 
Bethlehem........... D 2) 1,495 125 |Det...'\p-stl..|...... pnu.. .|34x44 (34x44 |Wyn.. wd... ./own... 4-3)x5 -19.6).... ther...|Liv...jsht..... \Liv.. _ BSE: jsing.. ene |hand. .| iIghtg. .|G&D.. i 
Chevrolet............. 1 | 1,325)125 jown...\rol-c..|...... pnu...|33x4 35x5 own... wd... . own. |4-3H4x3 | 4 cent...|own...|p-stl..../own...|cel... «fala. J |A-L.. hand, lstéte..| AL. ‘aan 
Chevrolet. ......cc00-- ss | | ee ee eee pnu.. .|33x4 33x4 Rpaieks wd... .|own.. .|4-3}4x5} | 4 cent...jown...|p-stl....j|own... jeel eee \dual. .|Remy.jhand. . \st&lg..|..... , none 
WE cccsedacnes H, 14 | 2,200:138 }...... ch-stl..|......\s0l..../34x3$ = (34x5 | POLI THEA |Hink..|4-3}x54 See SEE |-eeeteleceeeee. BES See |. noes. — easel cs: ES 
| | | | j 
eee ree H 1 2,100/130 |Sav...\p-stl. .|s-flex.. sol... .|34x34  34x5 |Bim ..\wd... .|Buda..|4-3}x54-22.5| 4 ther...!own...!cast.... SJ. a jsing.. .| Eismn |hand..!3-I*...!..... .|200 
een: S14 | 2,250/140 |Sav...|p-stl. .|s-flex.. sol... (34x34 34x6 = Bim... wd... .|Buda..|4-34x54-22.5| 4 ther.../own...|cast...../S-J.. -|eel Jere \sing.. .|Eismn |hand. .|3-I*...|..... .|200 oe 
Sed vs neacvnedaa M 23 | 3,000,150 .. p-stl. .|3-flex.. sol... .|36x4 36x7_—s- | Bim... wd... .| Buda..|4-44x54-29.0) 4 \cent...|own...|cast..... [S-J...leel...... lsing.. a ismn jhand. .|s-l*...|......}200 cent 
i vocevshaweseie W 34) 4,000 160 |Sav. .. ro-st. jrigid. jsol... .|36x5 36x10 |Bim... wd... .|Buda..}4-44x6 -32. 4 \cent.. .|own.. .|cast.....|S-J...|cel....../sing.. .|Hismn hand. .|s-l*...)....../200 cent 
Dearborn - 48) 2 | 2,390/148 = .. Tol-st..|s-flex.. pnu*..|34x44 34x7_—sf...... wd... .|Buda../4-3}x54-22.5) 4 ther...|Chgo..|cast...../Chgo../fin...... sing.. |Bosch./hand..|......|......|-.+- cent 
SY ivcuceee aera 27, 4 4,150 170 |Drt... p-stl. .|s-flex.. sol... .|36x5 a6z10 = j...... mt... .|Cont. .|4-44x54-32. 2 'cent...|Lng.. .|cast.... |Lng.. “a sing.. .|Kismn jhand..|. . .. uacecpaobe cent 
SN sintiaw orsign ected 3 114 | anda RTS, AE pnu...|32x34 (32x3§ |...... wd... ..own.. .|4-34x44 4 |cent...|...... RO Rowse cel......|sing.. .jown.. ./hand. .|st&lg..|N.E...|.... none 
Re D 13 2, 000 128 jown. SS sol... ‘34x34 34x5 lown... wd... .| Buda..|4-43x35:! 4 \cent.. .jown.. .|cast.....]......|....00. sing.. .|Eismn|hand..}......)......|..++ cent 
| | | eee 
eer ee B12 1} 2,095 138 | meet p-stl..|...... sol... -|36x34 Me  feecneshiaveds Cont.. 5} 4 |ther...}...... jcast..... Sere tube... .)“GS” ./Eismn jhand..|......)...--.|-++- suct. 
| : 
Gramm-Bernstein....65 1} |...... 138 Hyd.. p-stl.. flex... opt... 36x34  (36x5 Bim...|wd....\Cont. 4 \ther.. ./own... jcast.....|Lng.. .|fin..... sing.. .|N.E.. .jhand..|st-l. ..)N.E. 
Gramm-Bernstein....15 1} |...... 138 Hyd.. p-stl.. flex... sol....36x3}  (36x5 Bim...|wd.... Cont.. .5| 4 ither.../own...jcast...../Lng.. .jfin...... sing.. .|N.E.. ./hand..|s-l....|/N.E aoe 
Gramm-Bernstein....20 2 ...... 144 Hyd.. p-stl.. flex... sol... . 36x4 36x7 Bim... wd... .'|Cont. .2) 4 ‘cent.. ./own.. . cast Lng.. .|fin......|sing.. .|N.E.. .|hand. . |3-l... .| N.E cent 
Gramm-Bernstein....35 3} ......,156 Hyd.. p-stl.. flex... opt... 36x5 40x10 =Sth.../mtl.../Hink.. 4 \cent.../own... cast...../Lng.. .{fin..... dual. .|ismn jhand.. 's-l-i.. .|N.1 cent 
Gramm-Bernstein....50 5 ..... 168 Hyd.. p-stl.. flex... sol... .'36x6 40x12  Sth...mtl...|Cont.. 2 cent... own... \cast...../Lng.. .|fin....../dual. .|Hismn jhand..|l..... N.E. ae 
Independent.......... Fi 1-2) .....6. | Re Se Sheehan ec ee “EE,  ‘ixcedadkensecn Cont.. a ae ee I. een een Be | an Seen revedlutes cent 
| 
BN icin cyach india 15 14, 2,595'1443)..... p-stl.. s-flex.. sol.... 36x34 36x5—s...... wd... .'Buda.. i ere oe sing.. IN-E. .|hand..|s&l...}......jnone none 
SE 0acctechmoeds 20 2 2,795 1444....... p-stl.. s-flex.. pnu.. . 35x5 a ee wd... . Buda.. Bi SS eee eee eee ° ee sing.. .\N-E. ./hand..|s&l...|....../none none 
IG cecavcdvecees 25 23, 3,095 152) ...... p-stl. .'s-flex.. sol... . 36x4 36x7 Day. . mt... ./Buda.. 0} 4 |cent...)..... en ae pln...../sing.. ./Eismn |hand..|Ightg.. ......|none 
RRR C SC 30 3 3,590 1524....... p-stl.. s-flex.. pnu.. .'36x6 42x9 Clk... mt... .|Buda.. [ie 3 Sl eS ee eee pln. ....|sing.. .|Eismn jhand.. |Ightg..|......;none 
SDS xacnescmenvers 35\ 3} | 4,300165 ...... p-stl.. s-flex.. sol... .|36x5 36x10 Day. . mt... . Buda.. x6 -32.4| 4 icent...|......\cst..... }......{pln.....,sing.. .|Eismn |hand..|Ightg..)......|none 
SR ceneccsncaw 40 4 4,875)165 |...... p-stl.. s-flex.. pnu.. . 38x7 44x10 Clk... mt.... Buda.. 4-4) <a i ae eee See See ~~ ee sing.. ./Eismn |hand.. |Ightg..!..... .)none 
ERR ere AS) 13 | 1,985)135 ..... p-stl ....{/S0L.. ./36x34 36x5 Prud..|wd.... own... 4-33}x5} cent.. .;own.. . cast... ./Spix. .icel......|....e- Bosch.'..... stl... .| West 
Se BS} 13 | 2,385)144 ....../p-stl..|......|sol.... 36x34 = (36x6 Prud..'wd.... own... 4-4 x5} . -|cent.. .|own...|cast.....|Spix. .jcel......|...... Bosch.|......|stl....|West. 
Is iceilaret cede a ial C9} 2} | 2,900/160 ..... p-stl.. ....../sol..../36x4 36x7 Prud..\wd.... own... 4-4 x5}-5 .. cent... .;own... cast...../Spix. .jcel...... Sees Bosch.|..... stl....|West..).... 9. 
BN cictenminered DS} 34 | 3,800)170 ......\p-stl ooo. (90)... .|36x5 36x5d ss Sth... |mtl... own... 4-4}x5}-% . -(cent.. .[own.. .|cast...../Spix. .jcel......|....0. Bosch.|..... stl....|West..).... oo. 
Gi ctccicnsancd E9| 5 | 4,850)180 ..... p-stl.........|sol.... 36x6 40x12 Sth... mtl. .. own... 4-4}x5}-¢ .{cent.. .\own...|cast.....|Spix. .jcel...... Reacts Bosch.|......|stl....;West..|.... 9. 
ER Lincoln| 1} ..... 140 Det.. .|p-st!.. rigid. .jsol*...34x34 = 34x5 Bim.. .jwd.... Hink..'4-4 x5} 4 cent...\own.../\cast...../Brem..|fin......|sing.. ./Spltf..Jhand../......)...6.-)-5° Pwo. 
Patriot..... Washington 2} ..... 156 Det...|p-stl.. rigid. .|sol*... 36x4 36x7 Bim...|wd... . Hink.. 4-44x5} 4 cent....own... cast..... Brem..|fin..... ENE... IE (UNE sceccleevecsfeues Hoo 
Ri i cseewenwe | 14 2,650)140 own...\ch-st.. flex...jsol.... 36x34  |36x6 Sth. ..jmtl... own... 4-4 x5} 2 \cent...'own...\cast..... own.../fin...... sing.. .|Eismn jhand. .|st&lg. cent 
SS Saas 23 3.33 50/152 own...jch-st.. flex. ..|sol.... 36x4 36x8 Sth. ..|mtl... own.. .}4-44x5} 2 cent...own... cast.....jown.../fin...... sing.. .|Kismn hand.. st&lg..|......|..+- cent 
ee ierehic &daicv | 34 4,350)165 own...|ch-st.. flex. ..|sol... ./36x5 |36x5 Sth. ..|mtl... own... 4—45x54 2 \cent.../own...|cast.....jown...|fin...... sing.. .|Eismn |hand. .|std&lg..).. . . * cent 
eh 5 5,350) 165 own.. .\ch-st.. flex. ../sol... ./36x6 36x6d ‘Sth...jmtl... own...|4-44x5} 2 cent... own... cast...../own.../fin......\sing...| Hismn jhand.. |std&lg..|..... cent 
BG sociccanwden 71| 34 | 4,085)171 own...|p-stl.. flex. ..|sol.... 36x5 36x5d_ Bim...|wd.... Buda.. 4-44x5}-29.0 4 cent... Lng... cst....../Lng.. . fin paarw sing.. .|Eismn hand. . st&lg2 | West. cent 
_ | REE AA} %  1,550)115 Mas. .|rol-c. . s-flex..|pnu.. . 35x5 35x5 Hay. .|wd.... H-S....4-34x5 -16.5) 4 th-s... Perf...\p-stl....|Perf...|tube... ./sing.. .|Eismn |fixed. ./st&lg..|N-E.. He 
MN cv vaccceaunse Cc; 2 3,585/147 Mas. .|rol-c. . s-flex..|sol.... 36x4 36x6 Royer.'wd.... Wav..4-33x54-22.5 2 cent... Perf... p-stl....|Perf.../tube....|sing.. .|Hismn |fixed..|......|..-- cent 
Gs sss cen Bauer #  1,750/128 Prsh. .|p-stl.. rigid. .|pnu... 34x44 34x44... wd.. .|\Wau..4-3}x5}-22.5 4 cent..G&O..'prs..... G&O. |zz-t ....\sing . ./Dneto jhand.. al &i-2. | Dn to none cent 
Wolverine........... D2 ..... {140 Pnb...|p-stl.. s-flex..|sol*... 34x4 S4x3id |..... wd... .|\Cont..|4-32x5 -22.5 4 ther...|/Lng.../est...... ea ee sing.. .|Kismn jhand. .|sl&i-2.|G&D. ] suct 
Steam Trucks 
FRAME TIRES BOILER WATER = ‘ 
Name | Capac- Price Wheel- SIZE IN BURNER PRESSURE | CONDENSER =| 
and ity in of base INCHES | _-P Fee 
Medel Pounds Chassis + in TRE Wheels Heating ane Water ae | Pun 
Inches Mate- Con- Kind |——-———— Location Type Surface | Horse- ; Capa- | | Typ 
rial struc- in power | Normal | Maxi- | city in | 2 
tion Sq. In. Type Regula- | in mum | Gal. | Type Circu- 
Front | Rear | | tion | Lbs. | in Lbs. | lation” 
Steam-O- 10,000 | 5,000 15; |. be om <e solid. ; “36x6 40x6d |:-st ....|inder hooa| Wat-tube |.......... 40 | atomiz...] auto.... | Gees 600 x flat. ...] natural f: none, 
Truck. . ores | | | } — ae 





See preceding pages for abbreviations, See 
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Gasoline Motor Trucks for 1920—Cont. 

























































































ENGINE TRANSMISSION BRAKES CONTROL _|UNIVERSALS) 
GOVERNOR | SPEED | FUEL SYS.| CLUTCH GEARSET FINAL DRIVE] _ | | : To 
& (*) 
— : —_ si/celails 
| | ° m 3 s 5 ” Name and Model 
| 3 | | sii a | a ~ fl el g 
| & £ = | 3 le = c = ‘ 3 a ~ 4 > 4 
she, £lsded s/f) eae) £1 8) 2) Ble) e] dle} e; 7) ° |e 3) 4/4) "| 
| a | es Zals = cae > s o| i] — Ss 
Fe) = | GA lecice 5 \3\° = Fe) ele js | =] 3 3 5 z-/s 
YP | | Tt ayy | s|*)4 | 
=i | | | | | | 
{ [ | | 
cent. Dplx...| motor | 1100 | 12 ‘Mast... \vac. . do) . ..B-Beck. bite , ‘lB-Lipe. lamid.. | 4 jint-g..|CIrk...|...... sprgs..|sprgs..|Mth. [int-r-w. hoes r.....|Ross.. ctr. |mtl .|Blood.. 
cent. Dplx...|motor | 1016 | 11 |Mast...|vac. . ‘\d-p. . .|B-Beck. selec. . .B-Lipe. lamid.. -| ; int-g..|CIrk...|......(sprgs..|sprgs..|Mth. |int-r-w. .lint-r-W| r...../Ross,.|ctr..|mtl. |Blood.. 
cent. Dplx...{motor | 925 | 10 |Mast.. .|vac. , ‘|d-p. . .|B-Beck.'selec, . .|B-Lipe. amid..| 4 jint-g..|Clrk...|...... sprgs.. sprgs..|Mth. . |int-r-w. -int-r-w r...../Ross../ctr..|mtl. .|Blood. . 
cent. Pierce. |motor | 1500 | 30 \Zenith. | lgrv. ..\d-d. . ./B-Lipe. \selec. . .|B-Lipe. motr..| 3 ‘worm. Timkn. | 6. 75|sprgs.. |sprgs..|Del. . .|int-r-w. ./int-r-w|l...... Ross../l....|mtl. . Spicer.. N 
; cent. Pierce.. motor | 1500 | 30 \Zenith. igrv...jd-d. ..'B-Lipe. selec... .|B-Lipe. motr..| 3 |worm. |Timkn.| 6. 75jsprgs..|sprgs..|Del... lint-r-w. .lint-r-wil...... Ross../l....{mtl. .|Spicer.. | Witt-Will..... N. eee: ° 
e cent. Pierce.. motor | 1500 | 25 |Zenith. |grv... .d-d. .. B-Lipe. selec. . .|B-Lipe. motr..| 3 |worm. | ‘Timkn. | 7. 75\spres.. \sprgs..|Del. . . int-r-w. .jint-r-wjl...... Ross. . jl... .(mtl. .|Spicer.. | Witt-Will............ 
suct.. Murch. motor | 1350 , 17 \Stmbg. lerv. ..id-d. .. Fuller. .\selec...(Fuller.. motr..| 3 jint-g..(Russl..| 7.70\sprgs..|...... Tuth.. lext-r-w.. int-rwl ieee (Gem.. ctr. mtl |Univ.. |Wolverine.......... € 





Received Too Late to Classify 














cent |Simp...|motr..| 1050 | 12 |Stmbg jerv...jd-d...| lown....|3elec...|Warn..jamid..| 4 lint-g..\CIrk... 


10. 00|3prgs..|sprgs..|Dtr. . .|ext-r-w..|int-r-w. . “|Ross. .|ctr..{mtl. .|Peters. 


] | | | | | | 
cent |Dplx.. .|scarst. 1700 | 19} Rayfd.| vac. dap...[B B-Beck.|ind-c.. .|Cotta. .|motr. i 3 |worm. ltimkn. 8. 73lspres.. |sprgs..|Dtr. . .|int-r-w. . int-r-w. .|l... .|Ross..|str..|mtl. .|Blood..|Acme............... F 
. - sieidaiainse | Saaieaedy aeeaeewed \Stmbg | vac...\d-d...|Fuller. .|selec. . .|Fuller. .|motr.. .| 3 |int-g. -|Torbn... 7.00|sprgs..|sprgs..|Shel.. .|ext-r-w. .int-r-w. . 1... ./Ross. .|ctr..|mtl. .|Hart...|Ateo............. IG-10 
| | | 
Oe reer Seer een .|Stmbg |...... ad... sisieriee’ vey de ee motr. J... _ a ee eee ae ee AR On Re |e Ree Bee A | eae D 
Hndaecoaseneea 1480 | 25 /Stmbg grv...|d-p.../B&B.. .|selec. ..|Det... .|motr. . 3 \seb.. ..|(Stan.. | 6.00/sprgs.. sprgs..| Math. |ext-r-w. . int-r-w. .|I... .| Ross. .|ctr..|mtl. . ann emmete PEAS. K 
| 
a eee! ees eee 26 |Zenith jgrv.. Jcone. . jown... .|selec. ..|own... . ven 3 oe ry iueiehis eleis WAS a ee jint-r-w. ./int-r-w. .|l....jown...|ctr. |fab. .jown....|Chevrolet............. 
none a. Pt Ree ee ...|Zenith | vac...jcone..|own....|selec...Jown....|motr..| 3 |s-b....|OWN....)......|eeeeee|eeeees[eeeees ext-r-w. .int-r-w. ./1... .jown...|ctr../fab. .jown... .|Chevrolet............. 
igen eae tae cep ae |Stmbg |vac...|ded... |Det....|selec...|Cov....]......|. er |RUSS...). 0062 e|e eens efeeeeee|ieeeee|seeeeeesleeeeeeeelieeefeeeees|eeesleeees Spicer. .|Columbia............H 
} , | } le 2 
me Sa Pee Vere 25 \Ze snith |vac. ‘ .\d-d. . Fuller. .|selec. . .|Fuller. ./motr..| 3 |worm. own....| 7.00|sprgs..|sprgs..|Stan. ./int-t....|int-r-w. .|I... .|Ross.. |ctr..|mtl. .|Spicer.. 
ce ee COE ee Se 20 | Lenith vac... d-d.. .|Fuller. .|selec. ..|Fuller../motr..| 3 |worm.jown....| 7.00jsprgs..|sprgs..|Stan. .|int-t... .|int-r-w. .|I... Ross. .|ctr.. mtl. .|Spicer. . 
) cent |Pierce..|motr..| 1200 | 18 Zenith | |grv.. ‘\d-d...|Fuller. .|selec...|Fuller..{motr..| 4 |worm.\own....| 8.50 sprgs..|sprgs..|Stan. .|int-t....lint-r-w. .|L... ./Ross. .|ctr..|mtl. .|Spicer. 
) cent |Pierce..motr..| 1200 | 10 |Zenith lgrv. ..|d-d...|Fuller. ./selec. ..|Fuller. .jamid..| 4 |worm . own.. ..| 10.30|sprgs..|sprgs..|/Stan. . int-r-w. . int-r-w. .|I... .|Ross. .|ctr..|mtl. . Spicer. . 
cent |Simp.. .|motr. . 1300 | 18 |Stmbg |vac.../d-d...|Fuller. .|selec. ..|Fuller../motr..| 3 |worm.|Chic. . | 9. 25\sprgs..|3prgs..|Dtr.. . |int-r-w. .|int-r-w. . * .|Detw. |ctr..{mtl. .|Hart.. . 
| L.. 
Bis 














































































































none.|none...|......|.....-[eee- \Stew....| vac. ..\d-d.. .|own... .|selec. ..own....{motr..| 3 |s-b....\own....| 4. 10|sprgs..|t-t....]...... ext-r-w. .|int-r-w. |]... .jown...|ctr..}.....|...... 
. ‘ | . | . 
cent 'Pierce..|motr. 1600 | 16 peat vac. . : ee ..|Fuller. .jselec. ..|Fuller. .|motr..} 3 jint-g../Torbn..|...... sprgs..|3prgs..|own.. .|int-r-w. . int-r-w. Ross. .}....|mtl. ./Arvac 
| | 
suct..|Mnrch .|motr..|......]...- |Stmbe |grv.. -|d-d. ..|Puller. .|selec. ..|Fuller..|motr..| 3 int-g. .\Cirk...| 7. 00|sprgs..|sprgs..}...... ext-d-s. . leader. .|L.. ./Ross..jctr..jmtl..|....... 
| | | - le 
veceeceleeeee-| 1500 | 22 |Stmbg |grv.../d-d...|/Fuller. .jind-c...|Fuller. .jamid..| 3 lworm..|Stan. wal oeGne sprgs..|sprgs..|Stan. .|int-r-w. . int-r-w. .|...../Ross. .|ctr../fab. . Snead. .|Gramm-Bernstein.. . .65 
EEA ea re See eee .|d-d. ..|Fuller. .|selec. ..|Fuller..|motr..| 3 int-g..|CIrk...|...... sprgs..|sprgs..|Stan. .|ext-r-w. . int-r-w. .|I... .|Ross. .|ctr..|fab. .|Snead. .|Gramm-Bernstein.. . .15 
cent |Pierce../motr..} 1350 18. 6)Stmbg | grv...jd-d...|Fuller. .jind-c...|own....jamid..| 4 ‘worm .|Shel. Sil owas sprgs..|sprgs..|Stan. jint-r-w. . int-r-w. .|I... .|Ross. .|ctr.. fab. . own... .|Gramm-Bernstein. . . .20 
cent |Hink.. .|motr..| 1200 |16.5)5tmbg | vac.../d-d...|own... .lind-c...|own.... amid..| 4 |worm.|Stan...|...... sprgs..|sprgs..|Stan. .|int-r-w. .|int-r-w. .|I... .|Ross. .|ctr.. fab. . |own... .|Gramm-Bernstein. . . .35 
on eee ....|Stmbg |vae...\ded.. .own... .jind-c.. .|own..../amid..| 4 \worm ./Stan. Oe eee sprgs.. |sprgs..|Stan. .|int-r-w. .|int-r-w. .|l... .|Ross. .|ctr..|fab. . own... .|Gramm-Bernstein.. . .50 
| | | \ | | | 
cent |Pierce..]......|...0.. es .|Schblr..| grv.. .\d-d.. .|Fuller.. selec. . Puller. motr..| 3 \worm.|Wis.. : 8.25)... | 
| | } } 
ne none.|none...|...... 1500 ....|Zenith lerv...\ded. ../Fuller.. selec. ..|Fuller.. motr..| 3 lint-g. .Cirk...| 1. 10)sprgs. 
ne none.|none...|...... 1500 |....|Zenith jgrv...jd-d...|Fuller. .|selec. . ./Fuller..)motr..) 3 jint-g..|Cirk...| 1. 10|sprgs. 
sae ao” Se ee 1250 |....|Zenith jgrv...{d-d...|Fuller..|selec. ../Fuller..jmotr..| 4 jint-g..|Clrk...| 1. 10)sprgs. 
ne 29:4 o EIDEResi6| vive be 1250 |....|Zenith |grv...|d-d...|Fuller. ./selec. . .|Fuller..|motr..| 4 \int-g../CIrk...| 1. 10}sprgs.. 
= o+oes/SIMP.. .]. 0000 1000 |....|Zenith |grv...jd-d...|B-Lipe.|selec. .. ‘B- Lipe.|motr..| 4 jint-g../Clrk...} 1. 10)sprgs..|: 
ne -».../Simp...|......| 1000 |..../Zenith |grv...|d-d...|B-Lipe.|selec. ..|B-Lipe.|motr..| 4 int-g. jCiIrk.. 7 1.10\sprgs.. 
| | | 
ere own....|motr..| 1480 | 20 |Stmbg | vac...|d-d...jown.... ae es 3 |worm.|own....|...++. sisieigie (tha ese aM std Iereidarea incl ios Sie 
Si sae own... .|motr. .| 1500 | 17 \Stmbg | vac...|d-d...jown....|selec.../own... .jamid..| 3 |worm./Own....|......). eee ee eee + [OWMs. |e cece eeleeeeeerelees | 
whens own....|motr..} 1450 | 16 |Stmbg vac...|d-d...|own....|selec. ..|own... .|amid. . PIII, NNR sas p's nik Se wcreasdc 3:04.05 ERG cd ninwrewicisdeeawicmid owes | 
.+.../0Wn....|motr..| 1450 | 14 |Stmbg | vac.. -\d-d. . .lown....|selec. ..|own....|amid..| 4 |worm.|own....|......|...++-|-.0e0- MS Cl viv cereleaisdsave'senstnwierd 3 | 
cd own... .\motr..| 1400 | 14 |Stmbg en UR Sens inky Me BH MORE FOR sc ls. 0's cco cl oiccc dca Ga NMC scene onloonmseaaboess x | 
| | } | | 
» See see |Stmbg | vae. . .|d-d.. .|Covert.|selec. ..|Covert.|amid..| 4 — 7. 25|sprgs..|sprgs..|Coop.. jint-r-w. .|int-r-w. .|I... ./Ross..|r. . . fab. ./Sneed. ./Patriot......... Lincoln 
ee OEE EE OE | PN! ame eee. | vac. . .|d-d. . .| Covert. |selec. -- (Covert. amid..} 4 |worm.|Emp...| 10.60|sprgs..|sprgs..|Coop.. |int-r-w. . int-r-w. .|L...|/Ross..jr...ifab. .|Sneed../Patriot.....Washington 
} | } | } 
cent | Hink...|motr..| 1400 |....|Stmbg jgrv.. | 1-d...jown....|3elec. ..own..../amid..| 4 |worm.jown | 7. 75\sprgs..|sprgs..|own.. . |int-r-w. . int-r-w. .|l....|own...|ctr..|f&m..jopt..../Reynolds............. 
cent..|Hink.. .jmotr..| 1400 |... .|3tmbg..| grv.. .{d-p...\own... “Tabs. ../own....|amid..| 4 |worm.|own. | 7. 75\sprgs..|sprgs..|own.. .|int-r-w. .|int-r-w. .|l..../own.. .|ctr.. |f&m..Jopt....|Reynolds............. 
cent. |Hink... motr..| 1400 |....|stmbg..jgrv...|d-p.../own....|zelec. ..|own..../amid..| 4 |worm.jown....| 8. 10|sprgs..|sprgs..|own.. . int-r-w. .|int-r-w. .|l... .|own... ctr.. |f&m..jopt... .|Reynolds Raise sus eicanen 
cent..'Hink.. ./motr..| 1400 | ...\3tmbg jgrv...|d-p.. Own... ‘|selec. .. own... .|amid..| 4 |worm.|own....| 10.20|3prgs..|sprgs..|own.. .|int-r-w. . jint-r-w. .|l... .jown...|ctr..|f&m..lopt..../Reynolds............. 
~ | | | | | ; 
cent..!Simp.. ./motr..} 1100 | 13 |Stmbg..|grv...jd-p.. enainhs weienn ‘sitet amid..| 4 |worm./Timkn | 8. 75\r-rd.../sprgs..|Mth. .|int...... ae L...|Ross..|ctr..|mtl. . Spicer... Service Seawione awe 71 
| q | ; | 
re See pees eee | 30 |Stmbg. jgrv...jd-d.. |Puller. | ./selec. ..|Fuller..{motr..} 3 jint-g../Cirk.. | 6.00/\sprgs..|sprgs..|Det.. .|ext-d-s. . ext-r-w. .|l..../Gim. .|ctr..mtl. .|Unvsl.. Triangle Pe aeccton ae AA 
cent..| Way cicadbhintees | 18 |Stmbg..jgrv.../d-d...|Fuller. .| 'selec.../Fuller..|motr..| 3 |int-g..|Clrk...! 8.00|sprgs..|sprgs..|Det.. .|ext-d-s. .|ext-r-w. .|l....|Gem.. ctr..|mtl. .|Unvsl..|Triangle............. Cc 
| | | | | | | | | | 
sone cent. y iu. |motor | 1400 | 35 John.../grv.../v-d... B-Lipe.|s2le c...|B-Lip2.|motor.| 3 |worm, |>wn.. .|...... sprgs../sprgs..|Shel. .int-r-w. .|int-r-w. ./l..../Lavn..|2tr..mtl. |M&E..|\Watson...... ........ 
vee suct. Murch.jmotor | 1350 | 17 |Stmbg.. rv...) 1-d...|Fuller. .|selec. . .|Puller.. -motr.. 3 jint-g..|Russ...|...... sprgs..|3prgs.. vane eantenn ended .|L.../Gem .|ctr..|mtl. .|Unvsl. on Eeaxckonooke D 
Steam Trucks 
— —_SYSTEM ENGINE TRANSMISSION CONTROL 
l j l 
| 
ER | | | 
— | gut Feed | Loca-| No. of | Cylin- | Valve | Valve Valve | Reverses | Final | Gear- | Axle Propul- | Torque | Steering | Brake Name 
ump | Control | tion | Cylin- | ders Loca- | Action | Stroke | By Drive | Ratio | Fype sion Taken | Throttle | Hook-up | Reverse | Wheel Lever and 
yp ders Cas tion | | Taken By By Location Location Model 
‘ireus | | | 
alion | 
: ral onerma ‘ | . 
asa none..,.| auto...) rear 4 2 syl-ends |Stokesbary|idjust- lever..... |d-rd.... [3.00-1 |s-fltng [springs....] ...... en eee Wcrmion oe ight*.... |:enter.... | Steam-O- 
— fF | axle.. able, \ Truck. . 
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fe preceding pages for abbreviations. 
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PRICE OF TIRES BATTERY MCHAR GE MOTOR 
ine | Pe = ae. = ——— 
Name and Capac- ! Wheel- = 
Model ity in Base SIZES IN Amp.- Location 
Pounds With- in Kind INCHES Location No. | No. | No. | Hr. and Winding 
— m out Inches a Make and Type Plates| Cells | Trays | Capa-| Light | Loaded Number Make 
attery | Battery city 
Front Rear 
hart Stats GG eee 103 solid. ..| 34x34 | 36x4 amid-u..... ee de, a ee 165* 80 60 unit-j-l a Gi 
Atlantic |) See) Saas 115 solid. ..] 34x4 34x3d | amid-u..... OS a SF | 220° 65 50 unit-j-] oui... 
Atlantic | eae ee 135 solid. ..| 36x5 40x5d | amid-u..... OS pl 2. amt See 275° 57 45 unit-j-l series... 
Atlantic  - Ee Pees 144 solid. ..| 36x6 40x5d | amid-u..... SS cig wean maeee Se ib Oe” leweaes 330* 50 40 unit-j-l.... series... 
Atlantic | | ee Sree 156 | solid...| 36x6 40x6d | amid-u..... ee ee al et es 378* 45 35 unit-j-l.... ~ 
22... pe $1,900 | 89 | solid...| 36x3 | 36x3 | amid-u..... C.T. Thin Lead*...... 13* | 42% | 5% | 153*]........ 60* | unit-x-2....| G. ~“ 
A eee  « Seer 2,300 101 solid. ..| 36x34 36x4 amid-u C.T. Thin Lead*...... bY 42* we 60* unit-x-2....| G. series. g 
cancoeniy 4,000 |........ 2,700 } 116 | solid...) 36x4 | 36x4d_ | amid-u C.T. Thin Lead*...... aie | 42° | 6° | 255° |... 55° | unit-x-2....| G. a 
| ESRI | eee 3,900 122 solid. ..} 36x6 36x4d | amid-u..... C.T. Thin Lead*...... 27° 42* Ke ae 50* unit-x-4*...] G.E......, geries. ¥ 
Se Beve | Dee 4,400 132 solid. ..| 36x7 36x5d | amid-u..... C.T. Thin Lead*...... 31* | 42° OF FI bo cecsicac 50* unit-x*-4...] G.E....... isis 
Couple-Gear........... (8 2 eee Baer solid. ..| 36x34 | 36x4d | amid-u..... CTS SM Sees. ee Aa! Yemen. | Meir teere ee in wheel-4. .| own....... ae a 
Couple-Gear............A} 10,000 |........ 6,250 |........ ~ ee) " , geeed ¢  RRSRRRRRRRR SERSR BER: SEReN BOORy Henny Hele in wheel-4..| own....... Egeries. 
Couple-Gear.......... LD | 14,000 |........ | solid...] 36x5d | 36x5d | amid-u..... SS EROS SEES. SS A REE Ree: ee in wheel-4. .| own... me 
Lansden........ M—1-Ton| 2,000 |........]......0. 106 | solid...| 36x3 | 36x34 | amid-u..... Edison®...........00. a6 | co | 12 | 225 | 60 |........ unit-j-1..... ee 
Lansden....... M—2-Ton| 4,000 |........]......-. 120 | solid...) 36x4 36x3d | amid-u..... OS eee A-8 | 60 12 | 300 ee RE unit-j-1..... G.E.. wries... 
Lansden.......M—3}-Ten| 7,000 |........]........ 130 solid. ..| 36x5 36x4d | amid-u..... OS eee A-10 | 60 12 375 a unit-j-1.....} G.I series... 
Lansden....... M—5-Ton | 10,000 |....... |........ 142 solid. ..| 36x6 36x5d | amid-u..... | eee A-12 | 60 12 450 a eee unit-j-l....| G.E 
i | 
Saas = lO ee See 93 solid. ..| 34x3 36x3} amid-u..... OS ET, OE! SE SET, SEE, REN Se Leann unit-x-1....] West....... “gg 
“ar eS ec | Ree ae 96 solid. ..| 34x34 | 36x4 amid-u..... ES ee CS SEER ee ee eee ten? unit-x-1....| West....,.. series... 
Walker EE Bisa sSiki Mee aan 112 | solid...| 38x4 38x6 amid-u..... See SRP SENAY SPA ere eee k) reer unit-x-1....| West beeries, .. 
Ns grec aTige onan 2k 2 eee eer 131 | solid. ..| 36x5 38x5d | amid-u..... | EES SR Ree) Neer Pree) Siren oer unit-x-1....| West series... 
Walker Vk eee Ser 141 solid. 36x6 38x6d ' amid-u..... OS RR FEES RE EA ern eee eer unit-x-1....| West _—_— 
Industrial Trucks 
Automatic—D Tractor....1; 650 |........)........ 38 solid 16x3 16x34 | front-o..... 9* | 20° 2° 
Automatic—T-2 Tractor..2; 800 |........|........ 36% | solid 16x34 | 16x3} | front-o..... 13* | 30° 4* 
Automatic—M. T. Trac...1 eee Seer 38 solid 16x3 16x3} | front-o..... 9* | 40* 4* 
Automatic—M-S Trac....5| 1,100 |........]........ 38 solid 16x34 16x35 | front-o..... 13° | 42° 6* 
Automatic—M-6 Tractor.6 | 1,100 |........]........ 38 solid. 16x3) | 16x34 | front-o..... 13° | 42° 6* 
Automatic—R Standard..1| 2,000 |........)........ 36 solid 16x3 16x3 amid-u..... 9* | 20° 4* 
Automatic—D Standard. .1 dL Eee Eee? 38 solid. 16x3 16x3 rear-0...... 9* | 20* 3° 
Automatic—H-5.. ef SESH Seeeeee 40} | solid 9x5 20x3 rear-0...... a | 3 3° ‘ 
Autematie—L-Shert i ED Ba sssedhadaseds 42} | solid 9x5 16x3 Seer ee er Le See in rear-1.... 
Automatic—H-4.. 4 gg ee eee 443 | solid 9x5 20x3 rear-0...... 13* | 21° al Se Sesser in rear-l.... 
Automatic—L-6......... | ee See 443 | solid 9x5 20x3 rear-0...... ye ia 3 ge SE in rear-2. sere 
Automatic—L-Standard..1| 4,000 |........)........ 504 | solid 9x5 16x3 rear-0...... Edison-A-6*.......... 13* | 21° at og) RS See in rear-2.. .. 
Automatic—H-Standard..1| 4,000 |........|........ 502 | solid 9x5 16x3: rear-0...... Edison-A-6*.......... 13* | 24° ae: gl Se Se in rear-l.. .. 
Automatic—H-Short. .... i) See gee: 50% | solid. 9x5 16x3 rear-0...... Edison-A-6*.......... se da eee og, SS Ser in rear-l.... 
Automatic—E-Standard..1| 4,000 |........]........ 52 solid 16x3 16x3 Fear-0...... Edison-A-4*.......... 9* | 36° w=? gg Se Cee amid-l..... 
cS UCTS ae See 52 solid 16x3 16x3 rear-0...... Edison-A-4*.......... 9* | 36* 4. a ee Pee amid-1..... 
Automatic—L-5........ > | Sa 54 solid. 9x5 20x3 re.....«..:. Edison-A-6*.... .....] 13% | 21* tt. a ee in rear-l.. . 
Automatic—E-11...... i & Se SRR 60 | solid. 16x34* | 16x34* | amid-u..... Edison-A-6*. . > oan Eos a). Se ere in front-1... 
Autematic—E-12.......12| 4,000 |........]........ 60 solid 16x34* | 16x3$* | amid-u..... Edison-A-6*.......... ie? | 3° «gf SR eee in front-1... 
Automatic—S-F-Bag BE MMOD ogo. ncbscesies as 96 solid 27x34 | 27x3 amid-u..... Edison-A-6*.......... 13° i 621° > 2 2 eee in rear-1.... 
Automatic—D-F-Bag. Tr..2| 4,000 |........]........ 102 solid 27x34 27x3 front-u..... 8 EEE i3* | 2° DP Ee Biseccxcdccetenes in rear-1,...| OWD.....++ 
‘ es. . 
INS al ascuree-e acme 2 a ener 444 | solid 16x34 | 16x34 | amid-u..... I 6s cdiecieecdee cess 24*| 4° | 225* 70* 50* in front-1...| Diebl...... B..... 
i xieens a ER SRRRREES SERACR SES SESS) SE ONES ST ie ee eee Eevee omar! Fein) OR BERNA: Se oeiiey oe unit-sf..... Kreiee da-eiensh 
es, . 
Crescent Bl Gees $1,500 58 solid...| 20x34 | 20x3} | amid-u..... SECC 4° | 36° in front-1...| Diehl..... Beries, , 
Crescent PE Bvevicers 1,500 40 solid. ..| 16x34 | 20x33 | rear-o...... DN cteivesccceres 6° | 36* in rear-1....| Diehl...... 
es. , 
Electromobile. 3, 1,380 43 solid. ..| 20x3 20x34} | front-u..... Thin Exide* 9* 15* unit-j-1.....| Wagner... Beries, . 
Electromobil 3, 1,400 52 solid. ..| 20x3 20x34 | front-u..... Thin Exide* g* | 24° unit-j-1..... Wagner...» Meries, , 
Electromobil 4, 1,500 43 solid. ..| 20x3 20x34 Thin Exide* a | is unit-j-1..... Wagner... Meries, , 
Electromobil 4, tf See solid. ..| 20x3 20x34 Thin Exide*. bby 12° unit-J-1.....] Wagner... Beries, 
Electromobile. 4, 1,525 604 | solid. ..| 20x3 20x34 Thin Exide*. au | 26° unit-j-1.....| Wagner... Beries, , 
Electromobile 4,000 1,575 604 | solid...| 20x3 20x34 Thin Exide* 13* | 24* unit-j-1..... Wagner...» Beries, . 
Electromobile 2 eee 1,750 214 | solid...| 20x3 20x3} Thin Exide* ia ew unit-j-1..... Wagner... Beries, , 
Electromobile. ok ae ,600 30 solid. ..} 20x3 20x34 Thin Exide* 13* | 24* unit-j-1l..... Wagner... Beries, . 
Electromobile... ES or EJS Be Gevcvewes 1,625 43 solid...| 20x34 | 20x3} | rear-o...... Thin Exide* 21° | 2° unit-j-l..... Wagner... 
Elwell-Parker......... TA | SE See eee solid. ..| 15x3 SRE Rene, LOSE Sie. My TE NRE SEReRee ne! Reaeeereet unit-x-1.... 
Elwell-Parker......... TH |} Se Se See solid. ..| 20x3 20x5 rear-0...... CO 13* | 42* @ oso See ae unit-x-1.... 
Elwell-Parker. ....... Ne, SR AER Seer: solid. ..| 25x3 22x3h | rear-o...... ee 13° 21* at >.) Sa eee unit-x-2.... 
Elwell-Parker......... | ae geet See solid. ..| 22x3 15x34 | u-hood..... SS eee 13* ig Ee? Sa See: in front-1... 
EE SEES U6UlULlllC ee eee eee solid. ..| 27}x3} | 27}x3} | front-u..... radians sear caGan 13* | 21* eG SS eee unit-x-1l.... 
Elwell-Parker.......... 2 Sas Ee Sees: solid. ..| 20x3 20x34 | amid-u..... re i | 3 a: of See eee in front-1... 
Elwell-Parker......... re 2 ee See 58 solid. ..| 22x3 10$x5 | front-o..... OO RRR ww i 2 a ee See unit-x-2.... 
Elwell-Parker......... Se) EP Rip ancccsubewonewn 58 solid. ..| 22x34 15x3 front-o..... os icacdhoteeitieea 13° | 21° de: 2 SS Beers unit-x-2.... 
Elwell-Parker.......... 1 FD GEST NSRERR: Semoaee solid. ..| 22x3 10}x5 | u-hood MT cawins <cesecencs i i 3° aS SS Seer in front-1... 
Elwell-Parker......... | i 0 RRS RReRGe: Seay solid. ..| 27}x3} | 27}x3} | front-o..... Ee | 3 we. eee ae unit-x-1.... 
0 SE ee ee Pe sohd...} 20x34 | 20x33 | amid-u..... | er ww i 3 a. Sf ee Arr in front-1... 
Elwell-Parker..........1E|....... PETA. ToReENE SOP ets solid...| 15x34 | 15x3$ | front-o..... aden scien d caecacespwenred 24* FW Bio cccvsddcomnesien unit-x-1.... 
ee Sh ee? 3S a Se 59 solid.. .| 20x33* | 20x3}* | amid...... | Sere 15* Be Diacaes 220* 25° 20* a-plat-1.... 
OO eae A-17 Truck j SE Dons a andBocwaees 59 solid. ..| 20x33* | 20x3$* | amid. Ee 15* ht See 220* 25* 20* in rear-l.... 
ee . a SR ere 44 solid. ..| 20x34 20x43 front-o..... EES ) | bg is? 2° | 158* 15* 10* in wheel-1. . 
i cs ssc¢ensnens “| 2 2 See: eee 59 solid. ..| 20x34* | 20x34* | amid AER? 15* af 220* 25° 20* in rear-l.... 
Hunt | 2 @¢ ae Bees 83 solid. ..| 22x34* | 22x34* | amid. EARS eS 15* oe ae 220* 20* 15* in rear-l.... 
ea | (| 2 ae Sere 52 solid. ..| 20x34 10}x5 | front-o..... EES 15* fe Ses 220* 25* 20* in front-2... 
Hunt EP-60/ 4,000 |........ 55 solid. ..| 20x3} 10}x5 | front-o..... ETS 15* a 220* 25° 20* in front-2... 
Hunt wy i lO a See 42 solid. ..| 20x3$* | 20x3}* | amid-o WE c eacssinteeaaccnwe 15* ga Cee 220* 20* 15* in rear-l.... 
eg csc cenunde 1} 4,000 | $1,295 |....... 51 solid...| 20x34 | 20x34 | amid-u..... Exide Hycap*.........| 17% | 12* 1 i se a eee unit-x-1.... 
Karry Lode............ 2} 4,000 <3 ae 57 solid. ..| 20x34 | 10}x5 | front-o..... Exide Hycap*......... a | ae 1° | 220° ie, epee unit-x-1.... 
Karry Lode Shes ; ; 40 solid. ..| 20x34 20x34 EE SUE Rr. ee ee Saree Se Se See unit-x-1... 












































ABBREVIATIONS—Types of Construction and Parts Makers 


*—with other options 
amid—amidships 
amid-o—amidships, over 
frame 
amid-u—amidships, un- 
dersiung below frame 


a-plat—above platform 


btw-seats—between seats 
cent—center 
d—dual 
front-o—over frame at 
front 


front-u—in front, under 


frame 


eee 


I-plat—to left of platform 
l-seat—to left of seat 


lever-l—lever left 





lever-r—lever right 
l-vert—left vertical 


1-I—pedal to left | 
of operator / 
rad-rd—radius rods 
rear-o—at rear, over 
frame 
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THE AUTOMOBILE 
= MOTOR CONTROLLER CONTROL 
DRIVE SPRINGS 
ni SPEED IN SPEEDS ee een Name and 
Horse- MILES PER GEARING Total Terque Propul- Cen- Medel 
. P Winding| pewer | Veltage HOUR Locati Gear- Taken sion Steer treller 
: —_-—_—_—— First Final Ratio By Taken Frent Rear Lever 
Light | Loaded Ahead | Reverse | Reduction | Reduction By 
— } series. 3.3 60* 12 10 u-seat....] 4 2 s-chain...| rol-chain | 10.08-1 |.......... rad-rd....| 4-ell....| d-ell....] wheel-l...| lseat.... | Atlantie............. 1-C 
series...) 4.5 60* 11 9 u-seat.... + 2 s-chain...} rol-chain | 10.08-1 |.......... rad-rd....| j-ell....| 4-ell....| wheel-l...| l-seat.... | Atlantie............. 2-C 
veo Pogeries...} 5.7 60* 10 8 u-seat.... 4 2 s-chain...} rol-chain | 13.05-1 |.......... rad-rd....} 4-ell....] $-ell....] wheel-l...| I-seat.... | Atlantic. ............ 3-C 
 Poeries...| 7.1 60* 9 7 u-seat.... 5 2 CN 0 PU Boi os escent di eestaceue rad-rd....} 4-ell....] 4-ell....] wheel-l...] l-seat.... | Atlantic............. 5-C 
) series...] 7.1 60* 8 6 u-seat.... 5 2 s-chain...| rol-chain | 15.60-1].......... rad-rd....| $-ell....| 4-ell....| wheel-l...| l-seat.... | Atlantie............ re 
series...) 2.5 60* 14 13 st-col.... 4 2 spur-gear | spur-gear | 10.01-1 | springs...| rad-rd....| }-ell....| 4-ell....| wheel-l...| b-wheel... | C.T.............. 4-Ton 
series...] 3.5 60* 14 12 st-col.... 4 2 spur-gear | spur-gear | 11.50-1 | springs...} rad-rd*...} 4-ell....} 4-ell....] wheel-l...| b-wheel... | C.T.............. 1-Ton 
series...) 9.5 60* 12 10 st-col.... + 2 spur-gear | spur-gear | 12.14-1 | springs...| rad-rd*...| 4-ell....] 4-ell....] wheel-l...} b-wheel... | C.T...............2-Ton 
series...) 7. 60* 11 9 st-col.... 4 3 spur-gear | spur-gear | 17.32-1 | springs...| rad-rd*...| 4-ell....| 4-ell....| wheel-l...| b-wheel... | C.T............. 3}-Ton 
series... 4 60* 10 8 st-col.... 4 2 spur-gear | spur-gear | 20.14-1 | springs...| rad-rd*...| 4-ell....| 4-ell....| wheel-l...| b-wheel... | C.T............... 5-Ten 
series...| 3.5 200 15 10 u-seat.... 5 5 bevel.....| bevel....| 25.00-1 | tor-arm...| rad-rd....} 4-ell....] 4-ell....] wheel-r...} u-seat.... | Couple-Gear.......... H 
oes Begeries,..] 5.0 200 12 7 u-seat.... 5 ED BE eet) eae ee 25.00-1 | tor-arm...| rad-rd....| 4-ell....| 4-ell....] wheel-r...| u-seat.... | Couple-Gear...........A 
~eleal series...} 5.5 200 12 7 u-seat.... 5 5 cececueeesleceeseeess| 25.00-1 | tor-arm...| rard-d....] $-ell....| 4-ell....| wheel-r...| u-seat.... | Couple-Gear.........LD 
series...] 4.0* 60 12 10 in dash... 4 2 bevel..... rol-chain | 11.64-1 | springs...] rad-rd....| 4-ell....| 4-ell....] wheel-l...| u-wheel... M—1-Ton 
s soos Peoeries...) 5.0* 60 11 9 in dash... 4 2 bevel..... rol-chain | 11.43-1 | springs...| rad-rd....| 4-ell....| 4-ell....] wheel-l...| u-wheel... ..M—2-Ton 
series...| 6.0* 60 10 8 in dash... 4 2 bevel....| rol-chain | 13.01-1 | springs...| rad-rd....| 4-ell....| 4-ell....| wheel-l...| u-wheel... M—3}-Ton 
series...| 8.0* 60 9 7 in dash... 4 2 bevel.....] rol-chain | 14.62-1 | springs...| rad-rd....| 4-ell....| 4-ell....] wheel-l...| u-wheel... M—5-Ton 
a a 60 16 14 u-seat.... 5 5 direct....] spur-gear | 16.88-1 | springs...| springs...| 4-ell....| 4-ell....] wheel-l...| lseat.... | Walker............... M 
oenes Oe eee 60 14 12 u-seat.... 5 5 direct....| spur-gear | 16.88-1 | springs...| springs...| 4-ell....| 4-ell....| wheel-l...| l-seat.... Recerca meses 
enone “ee ree 60 12 10 u-seat.... 5 5 direct....] spur-gear | 16.14-1 | springs...] springs...| 4-ell....| 4-ell....] wheel-l...| l-seat.... eve 
mes Sa 60 12 9 u-seat.... 5 5 direct....} spur-gear | 15.59-1 | springs...| springs...| 4-ell....| 4-ell....] wheel-l...| l-seat.... | Walker............... P 
seveee 0° SE ee 60 11 8 u-seat.... 5 5 direct....] spur-gear | 18.16-1 | springs...| springs...! 4-ell....| 4-ell....' wheel-l...) l-seat....' Walker...............N 
Industrial Trucks 
——— series...) 2° 24 53 4 in dash 3 3 s-chain...{ rol-chain | 11.70-1 | sub-fr....| sub-fr....{ coil..... a lever-r...| l-plat.... , Automatic—D Tractor... 1 
weries...] 3.5 24 6 5 in dash 3 3 worm....| worm....| 17.50-1 | sub-fr....} sub-fr....] coil..... ee PTS 6 esincie:s «6515 Automatic—T-2 Tractor.2 
coeeee iseries...] 2° 24 54 4 l-seat. . 3 3 s-chain...| rol-chain | 15.30-1 | sub-fr....| sub-fr....| coil.....| coil.....] wheel-c...| l-seat.... | Automatic—M T.Tr.....3 
eries...) 3.5 48 7 5 u-wheel... 3 BS Bsackacece worm....| 17.50-1 | sub-fr....| sub-fr....} coil..... coil..... wheel-c...} u-wheel... | Automatic—M-S Trac...5 
peries...) 3.5 48 7 5 amid... 3 Be Biwcssceceen worm....| 17.50-1 | sub-fr....| sub-fr....| coil..... coil..... wheel-c...] u-wheel... | Automatic—M-6 Trac.. .6 
eries...| 2° 24 6 5 in dash 2 a See: worm & bl.} 16.00-1 | sub-fr....| sub-fr....] coil..... coil..... lever-r...| l-plat.... | Automatic—R-Std ....1 
eries,,,| 2* 24 54 4 in dash 3 3 s-chain...| rol-chain | 11.70-1 | sub-fr....| sub-fr....| coil..... | ae lever-r...| l-plat.... | Automatic—D-Std......1 
peries...) 3.5 24 6 5 in dash 3 a eer worm....} 17.50-1 | sub-fr....| sub-fr....| coil..... coil,.... lever-l....} r-plat.... | Automatic—H-5........ 3 
eve Bperies...]  2* 2 6 5 in dash 3 3 spur gear | spur gear} 9.90-1 | sub-fr....| sub-fr....].........].....0005 lever-l....] r-plat.... | Automatic—L Short. ....2 
peries...} 3.5 24 6 5 in dash. 3 Bice eee worm....| 17.50-1 | sub-fr....} sub-fr....]......... coil..... lever-l....| r-plat.... | Automatic—H-4........ 4 
peries...] 3.5 24 6 5 in dash 3 S  feswdowcens worm....| 17.50-1 | sub-fr....] sub-fr.,..]......... coil..... lever-l....] r-plat.... | Automatic—L-6........ 6 
+ Bperies,..) 2° 24 6 5 in dash 3 3 spur gear | spur gear | 9.90-1 | sub-fr....| sub-fr....].........]........- lever-l....] r-plat.... | Automatic—L Standard..1 
+ Bperies...| 2° 24 6 5 in dash 3 3 spur gear | spur gear | 9.90-1 | sub-fr....] sub-fr....].........]........- lever-l....| r-plat.... | Automatic—HStandard..1 
peries...| 2* 24 6 5 in dash. 3 3 spur gear | spur gear 9. 90-1. | Ge... «| BOs on be cose cccdesececccee lever-!....| r-plat.... | Automatic—HShort. ....2 
++ Bperies.,.] 2° 24 8 6 in dash. 3 3 s-chain...| rol-chain | 15.30-1 | sub-fr....| sub-fr....] coil..... coil..... lever-r...| l-plat.... | Automatic—E Standard. 1 
» Peres...) 2* 24 8 6 in dash. 3 3 s-chain...| rol-chain | 11.70-1 | sub-fr.... .| coi i lever-r....| l-plat.... | Automatice—G.......... 1 
+ Beries...) 3.5 24 6 5 in dash. 3 ae eee: worm....| 17.50-1 | sub-fr.... lever-l....] r-plat.... | Automatic—L-5........ 5 
+ Beries,..) 3.5 24 6 5 in dash. 3 iE) Semen worm....} 17.50-1 | sub-fr.... lever-r...| I-plat.... | Automatic—E-11...... 11 
seneees beries...] 3.5 24 6 5 in dash 3 3 vccoseccesf WOME...) 17.00% SEDEE.,.. lever-r...| l-plat.... | Automatic—E-12...._ 12 
coeeees peries...} 3.5 24 6 5 u-plat 3 3 seoocceees| WOtM....1 17.50-3 | aub-fr.... lever-]....] r-plat.... | Automatic—S.F.Bag.Tr. 1 
+ Beries,..) 3.5 24 6 5 u-plat 3 De cess worm....| 17.50-1 | sub-fr.... lever-l....| r-plat.... | Automatic—D.F. Bag. T.2 
beries...] 1.2 24 7 7 u-plat 3 3 MUR ibe cccwnnces 11.66-1 | tor-arm lever-r...| left...... ee A-2 
occ, tl | een eSeORee (Sree tn!) SCION (Gene |memremend. | |iiinuaetne (GRORNUMEN (Tre Gitsine | a Saa tS ee ARE coy RNG | ges Buda..... T-Tractor W-2 
1.5 36 8 6 u-plat 3 3 spur gear | worm....} *9.00-1 | tor-arm...| tor-arm...].........]........- lever-]....| I-plat.... | Creseent.............. F 
1.5 36 6 4* | u-seat 3 3 spur gear | worm....| *12.00-1 |.......... ME li cececsculvceeeacee lever.....| btw-seats | Crescent.............. T 
1 _ a See 5 u-plat 4 4 s-chain...| rol-chain | 13.65-1 | tor-arm...| rad-rd....| coil..... coil..... lever-r...| left...... Electromobile.......... A 
1 i SR 5 u-plat 4 4 s-chian...| rol-chain | 13.65-1 | tor-arm...| rad-rd....] coil..... coil. .... lever-r....| left...... Electromobile..........B 
1.5 a See 5 u-plat 4 4 s-chain...}| rol-chain | 13.65-1 | tor-arm...| rad-rd....] coil..... coil..... lever-r...| left...... Electromobile.......... 
1.5 CO ee 5 u-plat 4 4 s-chain...| rol-chain | 13.65-1 | tor-arm...| rad-rd....} eoil..... oe lever-r....| left...... Electromobile........ cs 
1.5 i BESSer 7 u-plat 4 4 s-chain...| rol-chain | 13.65-1 | tor-arm...| rad-rd....| coil..... ee lever-r...| left...... Electromobile..........D 
1,5 _ Je See 7 u-plat 4 4 s-chain...| rol-chain | 13.65-1 | tor-arm...| rad-rd....| coil..... coil..... lever-r....| left...... Electromobile. ....... DS. 
1.5 30 10 8 u-plat 4 4 s-chian...| rol-chain | 13.65-1 | tor-arm...| rad-rd....| coil..... coil..... lever-r...| left...... Electromobile........ EN 
1.5 i ee 7 u-plat.... 4 4 s-chain...| rol-chain | 13.65-1 | tor-arm..| rad-rd....| coil..... coil..... lever-r....} left...... Electromobile. ...E or EJ 
1.5 i 7 u-plat.... 4 4 n...| rol-chain | 13.65-1 | tor-arm...| rad-rd....| coil..... | aa lever-r....| left...... Electremobile.. ES or EJS 
| eee 32 a u-seat.... 3 3 Wc osfosGannaccdhccemesowes tor-arm... lever-l....] l-seat.... | Elwell-Parker........ 
DE Soh sin olirs neta G 2 ere u-seat.... 3 3 NNN rian s cc icctiy cs Awe weeer tor-arm... lever-l,...| l-seat.... | Elwell-Parker........ 
Beas a SOR | in dash... 6 4 Weir sie ss dasicacdicaiscaces tor-arm... lever-]....| r-seat.... | Elwell-Parker........ 
SSS Eee 6 4 in dash... 3 3 ae eS! Rees De re lever-r.... Elwell-Parker........ 
a 24 6 5 in dash... 3 3 on ee i, ee tor-arm... lever-r.... Elwell-Parker.. ...... 
side esewalicaccemedbeasiviecss in dash... 3 3 SE SR. | AEs tor-arm... lever-r... Elwell-Parker......... IY 
Nicest 24 5% 4 in dash... 3 3 ee en ee ..| lever-r... Elwell-Parker....... 
Rae wereate 24 53 4 in dash... 3 3 II oe. ciloie:canin:c'solhcwac5:eisas 34 NCS .| lever-r.... Elwell-Parker. . = 
Seay, eine 6 4 in dash... 3 3 EE SEER SEE | rote) .| lever-r.... Elwell-Parker........FC 
ee i. 6 5 in dash... 3 3 IN, ocoint) SONG sce bisvercwnisiewea tor-arm... ..| lever-r.... Elwell-Parker......... 
i SEE Eee, Seen nee cere in dash.. . 3 3 a ERR! ER i tor-arm... 2 lever-r.... Elwell-Parker......... 
= Se 24 63 44 | indash.. 3 3 WIEN esc < cMasionatbiceemcees tor-arm...| tor-arm...| coil..... OU sss cas acinicwan Elwell-Parker......... 
$ 24 6* 5° | u-plat.... 3 3 ree DIE. ct MD sine Powe snndacdwaesdanen lever-r...| left...... Hunt.........A-17 Crane 
2 24 6* sl u-plat.... 3 3 spur gear | spur gear |.......... eee ee eee: eee lever-r...| left...... Hunt.........A-17 Truck 
2 24 5° 4* | in dash... 2 2 eet a ee Se OO ee ee ee lever-r...| left...... _ See TW-48. 
2 24* 6* 5* | u-plat.... 3 3 spur gear | spur gear |.......... SS |, eS ee eee lever-r....| left...... Hunt.,.............A-17 
4 48* 6* 5* u-plat ... 3 3 spur gear | spur gear |.......... ee Ne, eens eee lever-r....| left...... _ ase B-17 
2 24* 6* 5* | in dash... 2 2 bevel..... eee ee eee tearm lever-r...] left...... | See DF-60 
2 24* 6* 5* | in dash... 2 2 | aS ee ee ee lever-r...| left...... See EP-60 
4 48* 6* 4° u-seat.... 3 3 spur gear | spur gear |.......... CRD. i. MEIGS oso ining s0cciecdedcenciane wheel-c...} r-seat.... | Hunt..................d 
3 24 7 6 on dash. . 3 3 OvEk:.:.: NE) TR Ret Fe vicisackaclocan sonatas Ineaoesianuede aes oases lever-r...| I-plat.... | Karry Lode............ 1 
3 24 7 6 on dash... 3 3 Ue | ee ame eee sioneers lever-r...| I-plat.... | Karry Lode............ 2 
3 24 6 5 u-seat.... 3 3 a eee ae are ae Neeree he lever-l....| r-seat.... |! Karry Lode............3 
ABBREVIATIONS—Continued u-bat—under battery box unit-x—unit with axle 34-ell—% elliptic 
u-floor—under floor u-lever—under lever wheel-c—wheel in center 
r-seat—to right of seat u-hood—under hood u-plat—under platform wheel-l—wheel on left 
rol-chain—silent chain unit-j—unit jackhaft u-wheel—under steering wheel-r—wheel on right 
st-col—on _ steering column unit-sf—unit with sub wheel C-G—Couple-Gear 
» sub-fr—sub frame u-seat—under seat G. E.—General Electric 


frame 
tor-arm—torque arm unit-w—unit with wheel Y%-ell—% elliptic West—Westinghouse 
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RUCK exports in 1919, with an in- 

crease of 42 over 1918, show a satis- 
factory balance when all factors are 
taken into consideration. During the 
three years previous to 1919 nearly half 
of our exported trucks went to England, 
while last year there was a drop of over 
four thousand in our truck exports to 
that country. This was a natural ten- 
dency as a result of the cessation of war 
demands in Britain, with the resulting 
surplus of trucks released from war 
work. 

With this extremely large, though nat- 
ural and inevitable, drop in truck ex- 
ports to our largest customer, an in- 
crease in total exports of 42, though 
numerically small, indicates excellent 
progress in selling to other markets 
which are potentially permanent custom- 
ers. The compensating gains have been 
made to some extent in South American 
countries, where substantial increase has 
occurred in all except Chile and Bolivia; 
519 trucks were exported to South Amer- 
ica during the past year, as against 416 
for 1918 and 93 for 1916. 

France shows a gain of over a thou- 
sand over 1918, though our exports to our 
sister republic did not come up to the 
high point reached in 1916. The other 
gains which make up for the great loss 
in exports to England are scattered 
throughout nearly every country on the 
globe. This fact indicates that our truck 


manufacturers are building their export 
trade on a firm foundation; that they are 
establishing relationships which are built 
on the basis of a broad, general market, 
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Exports for 1919 show slight increase over preceding 
permanent market to replace temporary 
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Total, All 
1913 1914 1915 1916 1917 1918 1919 Years 
Europe: e 
Austria-Hungary....... BME MINE secede i intans cc aceacece ecaaeae Geta $11,050 
PNR ancic Gast Ge tele uscd ce 
aia, ens Bepebetet ME Bereienas Greene Reine 100 
eee se Vr eehoree RE EE Se meee $365 ,000 
Bulgaria. ............. EE asanrdedr gaczer.eWh actdis ie cccelat sence aan $1,528 
ae: 4s 5 58 9 212 360 
Denmark............ see $25 ,033 $36 ,413 $81,414 $3 ,800 $38 ,876 $228 ,662 
4'990 5.681 4,96 2,754 3,975 21,272 
France $10 ,709 $5 ,070/$13 ,523, 843 $17 ,709 ,579/$13 , 854 ,903}$10 ,001 ,636 |$16 ,440 ,603} $71 ,546 343 
a Bete: roars Pears sere 32 
Germany........... a ae ee ee $25,291 
Mimcctum, Vc Eee” eer Gere era 7 meen ew 27 
I cai cvisccl Pa De eee eke  - eas $58 ,325 
1 142 r 5 231 
Greece................ $1,176 $1,800 $426 ,570 $98 815 $2 ,000 $32 ,000 $65 ,745 $627 ,106 
CWdearsEe SER ECEE. BedaCbtSEE MAdseveweh 4bbseswds 8 
ee EE ee, RR IO EN Resear $2 ,245 $9 ,061 $11,306 
Cneened 7) 65 2 151 
DUN cmvviasieesccancedll eatumes $1 ,229 $8 00 $14 ,655 $159 ,775 $28 ,055 $90 ,308 $302 ,022 
1 50 eee 113 
Netherlands........... $4 ,489 $1 ,452 $19 ov $93 ,797 Re ee $31 ,273 $205 ,385 
2 2 81 162 449 739 
Norway............. $2 ,200 $3 ,852 $4, 680 $121 ,480 $266 ,741 $133 at $1,104,788} $1,626,977 
8 295 21 13 355 
Portugal...........00. $1 - $12 ,075 $10 291 $1,117,681 $45 ,087 $36, 914 $48 358] $1,272, = 
ENSPERUEE pieadaeboed ERFSIRERL HUNGER eeeOnewar 46 
Roumania............. $12,000} ........ ia) anna  deenceadth “euanieies $23 ,020 $35 0: 20 
13 2 2 251 3,909 i. ae: eee 8.314 
Russia in Europe.. $34 ,163 $5,322] $7 ,666 '883|$12 544,258] $5 ,428 979} $1,562,303} ......... $27 ,241, '903 
Serbia, Montenegro &| --.-----] ........ 10 ME scsquaksal  Seteekees 4 34 
Albania... ee Oo renee $6 ,300 SOB. GOO) cccccccss eas aeas $5 ,700 $77 ,000 
pibesirdvnicin 3 1 30 29 46 70 177 
Spain....... | $1,800 $57 ,277 $55 ,808 $97 ,910 $132 ,522 $346 ,717 
Speers 1 10 19 6 7 87 
ee ae Te $900 $17 ,600 $29 ,050 $10 ,879 $10,360} $204,569 $173 ,358 
RE, BERR Bones Gonincid: Beas Dacnes Boss Pructeon Ferien 
gahocund 1 SSE ES SR e enn? 59 62 
Turkey in Europe......]  -------- 32 = ER SSN: ee seats $97 ,305 $107 314 
1 5 ,306 8 ,268 6 525 4 805 882 26 173 
errr $119 468} $189 099 $14 ,042 ,325/$18 ,723, 403 $17 ,061 ,105|$13 ,438 ,981] $2,565 559} $66,139 ,910 
Sisal /dadiaaed | eo ae [ , eee 675 
IE i csicscctbecdl onvekeath gaibres $11,950] evi 74a] 00 Si | Bees $1,386,323 
(bweneee <avecelens 1 . Ree Beer 2 1 
|, SD cre eee Mae eee ne $7 ,033 SUT OEE  wisinsccws diceeesuanbes $4 ,276 $51,085 
Sete ee ee en ee ee 2 1 3 
NR acnck  CRSKKiD ReSetneE edidivad wxebecduell @saceesus $3,700 $834 $4 534 
489 QL7 Ww 387 63 108 1,473 4,6 + 
NII a consis asa . {51 004,237) $474,724) $705,213} $724,817] $945,047) $1,381,542] $3,685,865] $8,921 445 
Central American States: sh (itll 1 5 1 19 
Costa Rica $3 643) $10,571  e eeeee $900 $10 ,245 $504 $30 ,( 7: 
PAE OESLS. Be Pariscle) NEN tii 2 4 3 4 ‘ 
Rs ccintsel sored saigeae” coacces $4,916 $4,323 $5,512 $9,000 24,551 
eeeewes 4 b 20 
Honduras............. $3 ,000 $12 ,500 $14, 540 $4 094 $3 = $1 -_ $38 ,607 
Nicaragua..... wan toel soahaa’ ee Nee 2.500 oa. Seen 2 509 “a $16 ,762 
a bgeoacess 5 6 32 5 206 
ee Mery $7 ,242 $12 010 $55 sane $97 - $47, 359 $41, 110 $261 ,363 
eee 6 
Ee meee ERY  Becatieg $1, 300 ssi $14,811 eecaee $16 ,979 
35 12 365 614 1 ,303 
eee $83 363] $17,509] $14,492] $100, 500 $198, 151 $525,664] $832,016) $1,771,695 
PI COED (eereesncd acceererh exxccccucl ¥clacecencl <eeviescadl @aaveseee 4 
jG” a ere j RE eS BETS) BIRT Sri e eee $4 ,000 $4 ,0¢ 00 
1 1 2 9 
Newfoundland & Labrador $8 ,845 $1 ,221 $750 $1 ,692 $2 ,675 $7 ,250 $9 ,588 $32, ont 
West Indies, British: eoececerl eeeccees| cocccsces| eocrevess 2 16 18 
Io ackccicenoss dh. CORNERED wdRERe dovesebanll cineeouns $1, 50 $3 ,400 $29 527 $34 433 
4 : 9 10 20 
IR o2.icsccextes $9 ,234 $9 ,250 $7 ,292 $18 524 $8 288 $6 * $16 1284 $75 mm 
eccccces 1 @ecccccces 2 4 - 42 i : 
Trinidadand Tobago...] ......-- 2. nee $1,974 $5 m2 $18 = 35 = $63 = 
NER Perth tin, SRE 6 1 9 = 
Ts, SP Tenens. Died $11 327 $500 $89, ae $12,010 $113 ,751 
Py 19 17 3a” 680 1 ,802 
Ss viderdackdcavecs $23 ,639 $33 ,500 $34 ,607 $176 ,647 $722 ,519! $1,130 932 ) $1,407,102) $3 ,528 ,996 
Ce Eee ome 1 4 
Die >” 7 eas eee: eS ‘ $2, a5 $3 ,350 $10 445 
LO EIT , P i a rr 73 
Dominican Republic $1,800 $3 ,372 $5 ,173 $23 ,640 $13, 333 $39, 276 $388 or 
1 a? pppenoeue Mm. . a. 
Di e<ncccesrerneces $595  - eee $2 ,095 ote $1, 104 $5 = 
eandiaiian 2 7 26 =e 
PL su ccueusubeael 6tbebwedh “eessewms $3 ,975 $2 ,310 $13 ,305 $49 626 $3, 6: 0 $105 = 
memes Guages BReesaneS PR ty PB cine 2 11 
iicdenccstcnssined RE cciccodlannesael Seesscess $1,324] $10,578 $4,491 $21,649 
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60 
55 
. . . . 50 
year, but indicate the cultivation of a broad and 
markets produced by the war pressure ™ 
\ 
Total All 
1913 1914 1915 1916 1917 1918 1919 Years * 
South America: ed 
35 48 3 45 141 51 67 390 w 
Argentina............. $78,000] $65,225 $2,910} $33,063) $146,255] $50,124] $131,817] $489,394 < 
Hae SGNOME. ROT ONON ete een eleticutet 20 14 12 46 ’ i 
EEE ERI! RAT! Liver: Rovengadycr: $48,590] $24,958] $38,716] $112,264 z 
36 13 3 11 14 24 76 177 ° 
| $75,073] $20,449 $2,861) $19 635 $8,300] $31,133] $81,237] $238,638 a 
cae oeaed OD Secascene 17 69 220 162 460 
bse cibcicaeaeec Screcaal EE gis $46,566] $160,696] $282,638] $293,733] $724.376 30 
Ee 1 4 2 3 12 25 ’ o 
Colombia............. RD icwiccens $1 ,237 $1,236 $4 ,998 $7,100} $12,455 $33 ,138 
Te -tuancensd \wicsecnen 2 1 3 6 13 ~ 
ne GERD sicnciautlh-. cxbedelana $3 378 $2,050 $6,876] $10,420 $24,741 z 
Seeetl neon. iD -tecowneen 1 7 9 18 256 
WTI oiienccl. sicsanctl ancccec SE cccanuien $1,529 $5 ,100 $9 958 $17 ,487 * 
rahtiwel “Abesncoalt saan Rass BRT c-s 2 
Bw cvcstaaeccdl “<veceegall souesaezlty Bdoses SUA? aeeneciuedh \oneccuves $1 ,000 $2 ,037 ah 
ED ON EMI: Romer Provan Peoria: Goes Cesire Ste hee 205 
Seneuanes 3 2 5 25 73 96) 204 
ii tceraaniaas. B-Sckons $5 301 $3 484 $5,830] $48,776] $155,834] $190,677 * $408,902 
7 OF veuahahate 2 4 16 63 63 : 
Uruguay............ --| $19,280 | nae $5,818) $10,437] = $15,809} $63,996] $116,205 VALUE. of 
23 12 3 6 14 16 25 99 ‘ 15 
Venesuela........... --| $34,291] $28,228 $7,164) $13,029] $28,502) $12,410} $15,064] $138,688 TRUCKS 
Asi: EXPORTED 
TTT BEEN Beet: Beiioten > Beane gecoisbin Meenas Besser 5 PRETEN 10: 
SERS Oe dedaicennen 39 9 23 211 289 
aR, Seite At IE siccoxns $9,799}  $14,287/ $26,236] $387,394] $450,416 ‘ 
RR Pieris aD sdixntese Géceopeed licence ca GL caaee 1 
CMC DWNE, ch cactede Sesieccull  Seocce se WR) Sesencesed, ckanciwedd ee anaes $2 451 5 
China, Japanese....... oe pennbeee Eetatbapd giieccodh cece a CL te “SHER ID 
ER Pee Basen Baariokin * Giccereete 6 
Chosen (Korea)........ | Spatiens: Beseene: | Besant: 5 | PaRaeD $10,156 

We < % »Q° Q 

iden hint jem coele 7 7 135 126 11 80 360 1919 1914 1915 1916 1917 1918 1919 
British India..........) 22202572 $12 oo $8,680] $208 067 $205 1023} $20,275] $156,852] $610,983 

” Bwacie NP eskose 1 5 70 116 269 : i‘ 
Straits Settlements. .... $5,588] $14,381] (2.22077 $25 ,169 $61,881) $113,554/ $203,427) $424,000 ~~ which will not be affected by the local 
sthpae akterces 1 2 26 3 9 59 : : : é 
CeMMEE....5...45 05 $3,300] $27,841] $38,970] $7,138] $16,475 $93,724 + « troubles and tendencies which might se 
2 7 it 58 108 68 331 585  riously affect a trade developed intensive- 
ongeacmen Mee] cen) oer] ee) nn) SN See Oe ye ee, 
Pr eescxveatseiell csceienll ‘oydconmilll cues. occ S oneeen $3 500 $10 720 $14 20 There were approximately 305,000 
ita Mbabinniaas ~ een a 3? trucks produced in this country during 
WOR ose kk 1. $4,780} $6,304) 12212) $5,371] $32,197| $44,652 Pp . 
el 1 1 15 70 279 1 S04 1,691 1919. Of this number 12,242, or 4.01 
© 9 77 > : 
aouaiaianaaiaeaa ene] eaten] oer] tan] PA) GH ANA ON Oe cad, wee expueied, ‘This sows & 
Pci cicecesesvrl agin Ghcsagwdl mucus ml CT aa COE vssisvess 3.718 drop in the percentage exported of .87 
PR, Ue eee oe. f 1% é eee acetare 16 2,29 ° 
Risieintee. cul ol $1,903 221] $3 546,435] $1,662,144) 2111117 || $22,000} $7,133,300 Per cent from the previous year, but, as 
dae. A ee Se eee . ‘a es 8 6 _ 10 ,. 23 indicated by the figures, the drop is due, 
se ak sgt tart-ae0b ee oxen - ees P Caanomet ; Persie: $ ~~ a ade $35 ie not to a falling off of exports, but to in- 
Turkey WAG. 08661 socosess $1,354] $26,282) ......... SIG), wesc ck. $15 ,080 $43,859 creased production. 

Oceania, British: a . . ii - ” ™ - The average value of trucks exported 
Australia... 0.0.0.0. $23,027} $37,378] $84,142) $295,538] $237,159] $163,405] $308,630 $1,149,279 | uring the past seven years is as fol- 
ities 1 39 20 93 15 7 1 464 lows: 

75 g 7 2 
Now Sealamd....s.....[ $1201 ‘$61,598 _ $31,575 $149 as $119 833 $145,764 $282,812| $792 632 1913...........$1,749 
Other Britith..........] ....... aloo P iasaeaee $2 ,612 $1,688 $2,404 $835 $7 537 i. err re -. 1,507 
duigadeet 1 2 5 1 15 ~ 
eae $3,400] $7,625] 1111272" $360/ $2,750 $6,480] $1,000 22.118 1915.......... - 2,796 
ce near: Mibieaie: 1 : 4 4 12 BPRG. ccc csssese SOT 
German........ LReAOSE wicdseeRE aGekeash wiawewiee $1 530 $2 377 $5,518 $3 548 $12 973 1917 2.655 
nee 43 38 a7 58 53 163 245 eer A trees by 
Philippine Islands. ..... $91,809} $64,805] $62,132] $88 ,28¢ $57 457] $215,106} $442,701] $1,022,314 ee cen ae 

British Africa: PED sccsicces SOR 
cgi | 7 115 97 32 182 ; ’ 
Wiican 5 SE BOO) So | $812 $124.97 $20,136) $39 988] $199,127 The average cost of exported trucks is 

2 j ryt Baa dir : 
ee $0,476) $11,539] $40,280| $54,519] $82,9571 $107,085! _go4.901 $100 4747 thus seen to have diminished steadily 
NE Boe Bes Posie Peer: Prices 1 e 7 from 1915 to 1918, while there was a 
oc Ee 5 5 s 2 © : : 

wena Bebe De ewen: Geanyes: Sea i} ....2| 22) 8.) slight rise in 1919. The difference in 

Canary Islands........ | ......., $1,203 ne One. | Bee Bei WU) Sesece SOR sacs $1,778 the figures, however, for these five years: 

MME serereeeerreeeeed sce Se IND IID soo] IDI IIIT] qo,eof has been so slight as to indicate that the 
; "Se Maa DeMeric Bette Becaciom: ie. «+ 18 22 "41 trend in prices is to remain almost sta- 

French Africa........... cg: Oe, a: | MONS: g] teers $12 ,963 $24 933 $38,754 eneey: p 

eR RS reese] eee Aastra $9,675 eee midlands $1,008 $10,683 The general conclusion to be drawn 

Portuguese Africa........) 27777") 2,604 veeeeeee-| $2,803} $2,500) 2.72.7°.2] $13,125 ga1,032 from an analysis of these figures is that 
GRAND TOTAL: American truck exporters are developing 

Total trucks......... 993 784] 189,96 1,265 18,996, 12,200] + —« 18,948 77,659 and cultivating a permanent and lucra- 
otal value... . 5... $1,737 ,141|$1 ,181 ,611/$39 ,140 ,682|$56 ,805 1548 $42 ,343 502 $31 ,874 ,459 |$32 683 ,030/$205,518 013 tive foreign market in an effective 





manner, 
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Tractor 
Production 
300,000 
for 1920 


HE production of tractors multiplied 

about 40 times during the 10 years 

from 1910 to 1919, inclusive. From 
4500 machines in 1910 production in- 
creased to 175,000 in 1919. 

Production did not show a progressive 
increase during all those years, however. 
The four years from 1909 to 1912, inclu- 
sive, were the years when the big gas 
tractor was playing its disastrous role in 
the Northwest. Both the production and 
the demand for the big machine reached 
their climax in 1912, which year is re- 
garded as the banner year for the levia- 
than machine. Production in that year 
reached 11,440. Production figures for 
each of the four years are as follows: 


rer 2270 I1911....... 
4,500 1912....... 11,440 


The big gas tractor bubble burst in 
1913 and production fell off sharply. 
From 11,440 in 1912 it declined to 7450 
in 1913. 

The Big Change.—To all intents and 
purposes the history of tractor develop- 
ment, which included the transition from 
steam to gas, and which had followed a 
more or less orderly course for nearly 50 
years, came to an abrupt end in 1913. For 
nearly half a century the tractor, first as 
a steam and then as a gas machine, had 
been growing ever larger and larger and 
heavier and heavier and as a power unit 
for the fundamental operations on the 
farm was used but sparingly. Only dur- 
ing the years following the substitution 
of gas for steam had the tractor been 
utilized for anything about the farm but 
heavy belt power work. With the devel- 
opment of the big wheat farms of the 
Northwest it had come into use for plow- 
ing and thousands of acres of virgin soil 
in the Northwestern States and in the 
British possessions across the border 
were turned by the big gas tractor with 
its gang of from six to twelve bottoms. 

However, it took only two or three 
years of extensive use for such purposes 
to demonstrate the fact that the big 
tractor as a farm power unit was hope- 
lessly uneconomic and it lost its prestige 
within a year. At the zenith of its popu- 
larity in 1912 its obsequies as a farm 
power unit were held in 1913. 

With the year 1914 the gas tractor en- 
tered upon the second period of its history 
and development. The Bull, the first of 
the small agricultural gas tractors, had 
made its appearance the year before and 
immediately it had jumped into popular 
favor. The idea of power farming had 
been born and the Bull was the first ma- 
chine which was able to take advantage 
of that fact. 

During the year 1914 3000 Bull tractors 
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Total for 
1914 1915 1916 1917 1918 1919 All Years 
Europe: 
Cesta Adderall -ebeceeeu UetaDeeeiae | ites taunts 20 
Austria-Hungary..........--+++- MEE. Scoscoce “obedeevdl -deekeciichdl intcernacae -shepenen 7 $58 on 
A! Pie Teles Benes pe eniiee proe $16 ,946 $16 ,946 
EU PRREERES PP EREARERIGA, KANT Bre Oe oa +. 8 
PE icnvigeddescsuvisoweees i eee Eee: Bekeeneen rewen corner $9 ,433 
Pee: Gere 7 1 194 209 
I ic cicccccncedsscconceces, exsesered eo0ecete $9 ,130 $2,370 $240 a $276 ,362 
pekackected paaccosbes 8 
OE! TEES $6 ,800 $6,800 
1 ,20. 2,157 3 ,460 7,182 
$1,259 232] $2,428,335) $4,512,359] $9,049,652 
RR cece! BR are nices TE MESES ip 47 
eeukakev al ateonsalan ena $121 ,652 
ioamceaued 153 247 
Ppaseenen, $95 ,500 $93 ,450 $188 ,950 
135 5,4 2,929 81471 
$125 043] $4,742,132) $3,881 er $8 ,752 ,727 
ABA ese 7 
eer $3 ,200 $14 ,350 
39 1 174 214 
$58 ,648 $1 ,093 $190 ,873 $250 ,614 
20 31 538 
$495 $31 ,239 $33 ,255 $64 ,989 
OE -écideew el sabeeaweh eeteaseueeh ssleteonnas 79 102 
MINE Si puvxcanaddoracnnees MEE. daccedcall <camecadh <decnacceah soseeesane $68 ,800 $124 ,120 
67 26 re Bests: 639 
Russia in Europe............-.+- $196 ,617 $69 ,370 $84 ,550 $353 ,666 Seer $1 ,663 ,627 
Suseesed <cscedad GRE Goes: EI ieee 20 
I IND. osc i nnkcied 00s eael Saderees MORE ccccocccall Gvcssoncclh (<obdecess $27 ,000 
aeeseees 1 6 1 27 95 
i antessiminandslavnieadlonaonant — aes $1 ,050 $55 ,169 $11 ,728 $37 — $113 ,056 
PTE! ES Cee: Te rer ae 119 
AT: Eee: PSree, (aes Meer it | eee ; $84 ,737 $90 ,041 
KeCOORU eceneteeh e50asceck éeenneeeede i.e Seeeedese 1 
| oT ee ne Ce: vaabeeee de $2 339] ......... $2 ,339 
$t6TRTEU  aekeson agexadieell -stensosawee lebeceuecnn 10 10 
co ee! eer Le Pein mimnmne? Merc ren. $14 ,564 $14 564 
United Kingdom: 
een: 80 641 2,926 8 ,862 2,273 14,788 
PE averse cidcgeunraetsean eecesns $343 ,922/31 843 229] $4,747,841] $8,807 = $2 ,392 ar $18 ,134 -~ 
teenies A cn i Soa caada 4 * 7 
I iicniocsanatintnnseereel > seamen Re eee $105 ,882 $52 ,466 $159 ,910 
MEE i <e) aera WE naecicatees 60 111 
PD cckedsnexckoveccoxeata See sustains tuee $90,225) ........5. $65 ,619 $94 ,944 
North America: 
eiagtes ae Be sain lave cs en: 
ere meer “eos: MME Kievs ccc sancmecaed $8 ,613 
882) 252 68! 2,909 § 824 8 1023 18 ,079 
MN ctinscasecvnkearnanion $637 ,162) $981 ,867| $693,328] $3,047,523) $5,774,288) $7,382,267) $17,816,435 
Central American States: ‘ ‘ 
ee ees. Sere MD. Saacwdioners 1 2 
Costa Rica...... re ee: MNS MiG: $2 275) -------- ‘ $1 = $3 960 
SETS, BERS Ravhith: Bop se: Bacseeins: $802 $2,085 $3,487 
Be ine 5 bisa ey aces é 19 
SR iiacinicséuacdaxcaves ee $8 ,928 $7,302) ------++-- $12 - $32 ” 
Nicaragua..................- WDE, vies. cccuedl . wevswscses $2,800 $3 ,781 $8,751 
neeeneae 2) aaavicg 16 16 33 
Ri iiictcasvesscxacisell -aaei nee ke $12,412 $12 555 $34 55 
TSS: Ti n6s) eee ae inane 2 ee 
BE aioniickecnucteneecndl <aanedin Zoucaeee 2 cn524 MOREE a css cces $2,575 $5 375 
5 5 98 59 285 289 669 
WN dcacicpnkeNiexeRescainecces’ $13 600) $12,400] $41,499 $91 ,902 $430 ,472 $307 ,615 $897 ,438 
West Indies, British: 
ee, ee et er Me. ee 3 2 5 
MUNI: ocsseasseecaasedh Sorte GancoSelll. cca. ansck« ebieess $2,015 $2,353 $4 ,368 
Dies eee) eee eee! Me ee 27 
CAs ncovetadededncseee eacawaade Se io OME tycucdeand $230 $15 oa $15 ae 
eee eee eae Ee 1 
cE oe eee TE erry ene! $1 -“ $11 = $13 ae 
RC: SEAS Bhan: Phineas: Sacco: $1,708 $2,048 $3 ,756 
5 24 6 179 165 246 689 
se ee $54,845] $77,531] $135,309 $247,662] $302 318 $1,026 822 
1 
ee eer ee $858 $3 ,590 $2 = $11 - 
Danish West Indies (Virgin Isles). MES gether OR: $4 ,302 $4 302 
is ncosasanninadieient Meaesens $1,525] ||... Peseta SaaS: $1,525 
| Toe: Daren Mac MgMbts: RNS $2,095 $6 ,523 $8,618 
Baer ES eee Met eee! Leta twee 1 
ssc keRPCRSCICAKAREETUE “GRMRUESU dicutd ~agect ou wae $1,150 $5 ,075 $6 ,225 
South America: 
ju erica 78 18 7 275 382 
os bo iikacndacusesaves $103 ,915 $1,828} $37,926 $7 ,848 $4 ,050 $226 ~ $382 ~— 
ECS ERD Geli s Bates Belkin: Bremiietve: $6 300 $6 ,300 
5 4 89 113 
Pe tavsed der chcdewcccccoeess $8 ,326 $2 ,724 $3 ,216 $7 ,499 $11 = $68 ,966 $102 = 
4 eke. 
BE bs ainda vila ou tucexeees paves $10 ,540 i eee $3 ,175 $18 = $60 ,012 $93 
Pe eee ee ene ll 4 
BR i vincacercicennacaese SS eee 8 ere 8 eer $16 ,448 
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14 | 1915 | 1916 1917 1918 ino | Folie 
South America—Continued; 1 
IE eh Rhinitis eae! lesen’. $1,100 $1,100 
Seteeeee. . ssatebe “aqesebes 16 
rT Mere? et pees cree $3 ,100} $13 ,727 $55 on $72 ” 
TD  SutGvbe de éaénceedh ieiGeemaaaGe. | 5 la teeueeaaus 
WEE, cacnccesicunaeiauseee SEE Sthcncsedl) -edexaaaah -saehewseee | | ree $8 ,749 
vines i aaa 10 8 3. 9 
Pc ccdswuwsascasamseseceeoeer $5 ,965 i ee $8 ,237 $101 ,594 $385 -_ $505 ,573 
Ee ma Beier East Biers bitte: $23 ,559 $23 ,559 
Sea eeeeE sceacnce ie. cuanaicaeya 
NII, ocd. cise d mmm aieaaecen i eee: ree $45 ,230) $57 ,220 
EE Feet! ok. Nee | 4 8 
(ELE NEDn MED. DONE Tetitiey ik $3,306) oer. $9,453 $12,849 
China, leased territory: * ies. oe ' 
ERE: goats Derick Penne. “= piece OTe $878 
Ere. Bere Vstanseh Bvdevios $2,020) lp oceeeeeeee $2,020 
~~ 
tish: 
i ne 2 oe ees 3 1 o ss 
Ris iivciccsaciccances WEE cosviacdl ioscenae $1 ,900 $2 ,842 $30 - $40 = 
icasatied OD icceecoth waheweewes 1 
Straits Settlements............-] ..cceees EE sccrciake  soeseenus $2 ,063 $11 = sea 
aieawices 6 3 2 
| Ee en mem rn ey $18 ,217 $12 ,421 $24 ,400 $10 ,241 $31 ,547 $96 = 
DEORE “CRRGAGME “bhaseeaG Céeewepeens El aie earreswsl eet 
EE eI Pe ere (RRM erITt RE EaNG aie” - WOE voc ckcncces $4 ,900 
ERROR Peer: | Rene 14 5 26 45 
PE ccacnaWieesgkasteeesaR Sia eLbAl Lecce hes $20 ,332 $15 ,016 $91 - $127 eo 
ST Meee la seme nie ten eee + 
LS) Tae meas, Rete: Meiers WEE esbsacccn. $1 ,500 $306 - 
Daan cssccnssincecoce: | SORES Bh Momonniek Biaknliinns: ‘Bovsitrkics. $2,762 
Oceania: 
British: 
. 42 18 $2 22) 21 206 S41 
casas tise entiinens $71,428] $37,144) $37.441) $25,015] $19,505] $223,380 $413 92 
Bethe ap: 16 5h 
eens Meese | foate Se $16 ,839 $57 ,863 $46 ,499 $248 ,725 $369 ,926 
teed Ghtnbnd aiseaeka CRI Tee ae ee 
RIN iieccaccaancusiud) eee Onh eaten BEE oceseucucal Awtauweesee $2 - 
ieiebeodh -sescane@uh | seenenen Dy .giawiesaee «eduemawes 
WO GS eatn cee onecamieeeckedh Gosece ee ee WEE > Sreicixcaacnhls sec aiienane $1,453 
ince. || eee 3 2 7 18 361 
PINUS TON snc cicsiecceesesll Kiceoscsa $12 ,992 $9 ,560 $9 ,137 $28 ,107 $459 ,704 $519 ,500 
Africa: 
British Africa: ; 
BD Swscpoedd seaseeeed \sSaaeaneenll beaswsseaee Leoweeueninc 
ME atetscauiedy cus covcanGbee DESMO sakacseeh  Sccecccad! (osencaacell UGuakeseunt Seeebeceenn $4,760 
4 4 86 253 
MR iracricS.crportaceatarsere $11 ,399 $3 ,613 $1 ,527 $3 ,240 $21 ,267 $107 7 $148 ,764 
OE Rees: Uae: Tete) (Met, Tnelieitnh) Tpeticnae $3 ,380 $3,380 
es ancccasorcevikvatsoks ONE ecikc Gscckind -asGcasae Gu $5 ,559 $13 ,547 
epic aNdel —aael eek 1 89 49 
Lk eee: EN erceaade <aaieces $8 305 $1,124 $51 = $63 .-~ 
RE LRAT eine [or oelsds [Ecerissne. $1,180} $61,920 $63,100 
ean enn Sen ey ee Dt -s0swanweee 
PRG INOR 0.0. cc sasasecacall. camceasee soos SUR ee iscess- WEE sewavesncs $8 ,764 
721 4565 1 ,858 7 ,988 23 ,560 20 ,386 54,968 
RE EE ORO Seer BI $1 .416 294) $983 ,198/$3 ,726 496] $10 ,529 368] $23 ,995 023) $21,984,755] $62 ,635 ,134 














were sold, one-third of the total produc- 
tion of tractors for that year. The next 
year, while sales of the Bull increased to 
5000, this number represented but one- 
quarter of the tractor production for the 
year, so rapid was the increase in produc- 
tion. The small agricultural tractor had 
arrived and types and styles and number 
produced all were increasing with great 
rapidity. 

Production Jumps.—How rapidly the 
production of the small agricultural type 
of tractor increased will be shown by the 
following table: 


Tractor Production by Years. 


From all indications there will be a 
still more marked increase in production 
during 1920. An investigation made by 
AUTOMOTIVE INDUSTRIES shows that 72 
tractor concerns will build as many as 
100 machines each or more during the 
coming year and that the aggregate pro- 
duction of these companies will be 309,000 
tractors. Against this may be set the fig- 
ures of an investigation made by one of 
the big implement houses, which gives a 
total of 319,500. 

As production estimates almost always 
exceed actual performance, it is probable 
that an estimate of 300,000 tractors for 
1920 will not be far from the mark. 


ere 7,450 1917...... 62,750 Taking the whole period from 1909 to 
er 10,400 1918...... 135,000 1919 into survey, the curve of production 
| ae 21,900 1919..... . 175,000 shows one retrogression and one serious 
es 28,000 check. The former was coincident with 
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the decline of the big gas tractor and 
covered the transition period between the 
disappearance of the big machine and the 
appearance and acceptance of the small 
agricultural tractor. This period covered 
the years 1912, 1913 and 1914. 

The check in the increase in production, 
which amounted to a veritable slump, 
manifests itself in the relatively small 
increase shown as between production in 
1918 and 1919. A wet spring and uncer- 
tainty regarding the course of prices, the 
latter being accentuated by the sensa- 
tional reductions in prices announced at 
the time of the Wichita demonstration 
last summer, were the chief contributing 
causes of the slump. 

The Future——That the trade has re- 
covered from all apprehension regarding 
the latter is evident by the size of the 
estimates for production during the year 
to come. 

In this connection some speculation as 
to the probable number of tractors there 
may be in use on the farms of the coun- 
try may be interesting. The United 
States Department of Agriculture esti- 
mated that 34,371 tractors were in use on 
the farms at the close of the year 1917. 
Just a year later, or on Jan. 1, 1918, 140,- 
000 tractors in use on the farms was the 
estimate made by Prof. Frank B. White, 
who made a personal investigation in be- 
half of one of the farm papers. 

Just how many tractors have been sold 
to farmers during the year just closed it 
is impossible to say at this time. A con- 
servative and usually competent author- 
ity made an investigation early in the 
summer and estimated that between Jan. 
1, 1919, and about Sept. 1, 1919, some- 
thing like 80,000 tractors had been sold 
and delivered onto the farms. Assuming 
the approximate correctness of that esti- 
mate, and making allowances for the 
tractors sold during the last three months 
and for the natural replacement, it is 
believed a fair assumption to presume 
there are at the present time about 250,- 
000 tractors in use on the farms of the 
country. 

This would indicate that the tractor 
industry is to enter upon the season of 
1920 with a considerable number of trac- 
tors on hand, either remaining unsold in 
the warehouses of the manufacturers or 
in the hands of the dealers. It is not un- 
likely that dealer stocks in certain sec- 
tions of the country are reasonably large. 
However, with the increasing popularity 
of the tractor and the improvements 
which have taken place in tractor selling 
organizations, it is not believed that what 
stocks remain unsold at this time will re- 
tard much the development of normal 
tractor demand next year. 





Formula for Calculating Piston Displace- 
ment in Cubic Inches When Cylinder Di- 
mensions Are Given in Millimeters 


nB*L 
20,864 
where n = number of cylinders 


B=cylinder bore in millimeters 
L = stroke in millimeters. 


D (cu. in.) = 
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Technical Specificat: f{jA 
7 2-1 @ ix 
b| 8) 28 | $2 | =. FE Bs | 
i a 2 aol 5 3 he es Ss 
s Manufacturer Tractor and Model & 5 S| § = a5 2 = 2 § = 2 ‘38 Be eg =": % 
2 ES| +! 68 + sé an 8 S hy 2¢e poe 2 g q e 
5 25) oo} Se Se 5c ‘3 : £ 29 So 6s & -T--] I 
= fa) ml Zz wa rw = & = a = Zz a Zz, | A 
1 LS re foo 3 22x36} 2150 a ree Wh. 51 Own 2 Hor. 6 x8 560 V 
2 | Advance-Rumely Thresher Co., Laporte, Ind.... ] DE citaverieirurwns 16 | 30 4 28x44] 2850 Bay sitar Wh. 56 Own 2 Hor. 7 x8% 530 2 
3 LS rr 5-6 32x52] 3750 12820 Sinkece 64 Own 2 Hor. 8 x10 450 3 
+ (Oil es er ..| 30 | 60 8-10 | 36x60} 5900 26700 cise. 80 Own 2Hor. | 10 x12 375 ‘ 
5 a 
6 | Allis-Chalmers Mfg. Co., Milwaukee, Wis......| Allis-Chalmers, 18-30.....| 18 | 30 re 2400 6200 $1,785 | Wh. 50 Own 4 Ver. 434 x 614 830 i 
7 i 
8 | Appleton Mfg. Co., Batavia, tl. Ricinus mae ....| Appleton. ... «siscavech Aaa 2-3 22 2000 4°00 1,650 | Wh. 54 Buda 4 Ver. 4l¢ x54 1099 ° 
9 Aultman-Taylor.........| 15 | 30 4 28 2500 7500 2,300 | Wh, 70 a eee 5 x64 }) 900 9 
10 J \Wauk. | 4 Ver. 434 x 634 | { 10 
11 | Aultman-Taylor Machinery Co., Mansfield, Ohio ) Aultman-Taylor.........] 22 | 45 6 32 4800 13000 3,700 | Wh. 70 Own 4 Hor. 544x8 600 
2 | Aultman-Taylor. was ..| 30 | 60 ee 8000 23000 4,800 | Wh. 90 Own 4 Hor, 7 x9 590 
13 | . 
14 | Automotive Corp., T »ledo, Ohio............ Automotive, B-B........ 12 | 25 2 30 1800 wilicowdenwe Wh. 40 Here. 4 Ver. 4 x5lg 1090 - 
15 ‘ 
16 Avett BIG a6 cccccccwes 8 | 16 2-3 | 22x32] 1.200 4900 ; ..| Wh. 50 Own 2 Hor. 514 x6 | 600-700 : 
17 | | 
18 p Avery, 19-26.......c20cciee 12 | 25 3-4 20x30} 2800 7500 : Wh. 56 Own 2 Hor. 614x7 | 600-700 I3 
19 | Avery Co., Peoria, Ill........sseeeeeeeeeeeee: | Avery. 14-28............ 14/28} 3-4 | 24x36] 3000 | 6800 Wh. 60 | Own |4Hor. | 454x7 | 700-800 a 
20 { Avery, 18-36..........-. 18 | 36 | 4-5 = x36|\ 3500 | 9250 |........] Wh. 65 | Own | 4Hor, | 544x6 | 650-750 - 
21 28x 46 |{ . 
22 Avery, 25-50........... 25150) 5-6 ~ x46) 4800 | 12500 ... | Wh. 69 | Own | 4Hor. | 614x7 600-700 = 
23 | 32x 541 f | 
24 Avery, 40-80............| 40 | 80 | 8-10 | 36x 60}| 7600 | 22000 Wh. 8715 | Own 4 Hor. 734x8 | 500-600 . 
25 - 
26 | Bates Mch. & Trac. Co., Joliet, Ill...... ’ Steel Mule..............] 15 | 22 3-14 28-30 4400 1,985 | Cr. Erd 4 Ver. 4 x6 900 . 
27 | ie 
28 Tracklayer,A...........| 35] 60| 9-14 |..... 6500 | 17500 | 5,730 | Cr. Own | 4Ver. | 614x314 650 ; 
29 | C. L. Best Gas. Trac. Co., San Leandro, Calif. \) . 
30 } Tracklayer,B...........] 12] 25 | 3-14 ....| 2000 | 5100 | 2,600 | Cr. a Own | 4 Ver. | 45¢x5%4 | 850 ‘ 
31 | 3 
32 | Buckeye Mfg, Co., Anderson, Ind....... Trundaar, 10...... 25 | 40 4 3750 8500 3,750 | Ch. T. Wauk. | 4 Ver. 5 x64 | 900 * 
33 | Bull Tractor Co., Anderson, Ind..... se 12} <4 2-3 26 1000 4996 1,200 60 Toro 2 Hor. 5144x7 | 750 ri 
34 | Burn-Oil Tractor Co., Peoria, Ill....... Burn-Oil, A. 15 | 30 3 26 5500 1,550 56 Own 2 Hor. 634x7 700 
35 35 
36 | J. 1. Case Plow Works, Racine, Wis...... Wallis, K 15 | 25 3 2000 3560 Wh 48 Own t Ver. 414x534 850 
37 Case, 22-40. 22 | 40 4-6 26x46 | 3428 9500 2,600 | Wh. 56 Own 4 Ver. 514 x 634 850 e 
38 1] | = 
39 | J. 1. Case T. M. Co., Racine, Wis. . . |) Case, 15-27........ ..| 15 | 27 3 20x36 2700 5750 1,600 | Wh. 52 Own 4 Ver. 416x6 | 900 z 
40 || Case, 10-18........ 10 | 18 2 20x28 1665 3400 1,200 | Wh. 42 Own 4 Ver. 344x5 1050 “ 
41 | 
42 | Cleveland Trac. Co., Cleveland, Ohio. . Cletrac, H..............] 12 | 20 2-14 24-36 1700 3300 1,585 | Cr. Weid. 4 Ver. 334 x 5lo 1250 : 
43 | Dart Truck & Trac. Corp., Waterloo, Ia...... \! Blue J...... és 15 | 20 3-4 28 2200 4500 2,000 | Wh. 42 Buda 4 Ver. 4144x6 | 1050 : 
44 YS &: ae 3 24 2250 4300 1,850 | Wh. 42 Buda 4 Ver. 414 x5lo 1050 i: 
45 | Dauch Mfg. Co., Sandusky, Ohio.... |) Sandusky, J........ ....| 10] 20] 3-14 22 2000 4080 1,650 | Wh. 48 Own 4 Ver. 4'4x5!4 1050 6 
46 | Sandusky, E....... 15 | 35 4-14 30 3200 7670 2,500 | Wh. 56 Own 4 Ver. 5 x6'o 750 7 
47 Le ae coisa ae eee 2 20 2000 5200 1,285 aN 45 Own 2 Hor. 6144 x6 800 48 
4% | Dayton-Dowd Co., Quincy, Ill. . 1 Leader, C....... , 18 | 36 3-4 28 4000 6500 2,495 | Cr. Twin 4 Ver. 5 x7 750 49 
49 Leader, CX...... yi 40 4-5 28 5000 6500 2,750 | Cr. Doman | 4 Ver, 6 xf 750 50 | 
50 | Eagle Mfg. Co., Appleton, Wis. . ‘ || Eagle, F.... ee 12 | 22 2-3 24 2400 5850 1,400 | Wh. 48 Own 2 Hor. 7 «8 450 51 
51 Eagle, « ree veave [ae Dee 3-4 28-30 | 3200 7100 1,850 | Wh. 52 Own 2 Hor. 8 x8 450 59 
52 | Electric Wheel Co., Quincy, Ill.... | Allwork, C...... P 14 | 28 3 28 3000 5000 Wh. 48 Own 4 Ver. 5 x6 | 800 53 
53 E-B, 12- - as 12 | 20 3-14 24 2600 4355 Wh. 54 Own 4 Ver. 43¢x5 | G00 54 
54 | Emerson, Brantingham Co., Rockford, Ill } E-B, 20-35... ‘cu £0 | 35 5-14 28 3300 9700 Wh. 72 Own 4 Ver, § x7 00 ) 55 
55 E-B, Reeves. 10 | 65 8-10 44 10000 22750 Wh. 90 Spec. 4 Ver. 744x9 500 VA se 
56 [E-B, Q.. 12}20] 3-14 | 24 | 2000 | 6500 |... Wh. 60 | Own | 4Ver. | 434x5 0 0 fl 
57 | Fageol Motors Co., Oakland, Calif.............| Fageol, D........ ; 9] 12 |f 2-14 ]\....... 1450 | 3500 | 1,525 48 | Lye. | 4Ver. | 34x5 1250 38 | 
bs | 3-10 50 
59 | Ford & Son, Inc., Henry, Dearborn, Mich Fordson........... 12 | 20 2 2750 | ee 42 Own 4 Ver. 4 x5 1000 60 
60 be 61 
61 | 
62 | Four-Drive Trac. Co., Big Rapids, Mich...... Fitch, 4........ 20135 | 3-4 | 28-30] 3200 | 6000 | 2,800] Wh. { F- 36x12|\Clim. | 4Ver. | 5 x 614 $50 63 | 
63 Aor 64 | 
€4 | Frick Co., Waynesboro, Pa. .. : " ee oe 3 22-26 | 1400 ieee) Meneeen mw L..... 4Ver. | 4 x6 900-1000 65 | 
65 | General Ordnance Co., Cedar Rapids, Ia........ (Serene ..| 14] 28] 8-14  t....... 20 1,485 | Wh. 46 | Wauk. | 4 Ver. r= $x534 | 1000 6 
66 | General Tractors, Inc., Chicago aad wae f Monarch, 30-18..........| 18 | 30 4-14 28-32 3300 000 2,550 | Wh, : ; Beav. 4 Ver. 34x6 | 0 67 | 
67 Monarch, 9-16.......... 9| 16} 2-14 18 1600 4000 Jv > Se Pee Own 4 : x4 | 1O00 68 
6» | Graham Bros., Evansville, Ind. . iia NN ss rackeyaany 15 | 20 3 24 2750 4750 eee 52 Hink. | 4 Ver. = ox 5ly 69 
69 | Gray Tractor Co., Minneapolis, Minn........ erm La 4 28 3300 i Ae Drum 54 Wauk. | 4 Ver. 34 x 634 | 0 70 | 
70 , | 
71 | Hart-Parr Co., Charles City, Ia. ........... “Hart-Parr, 30....... . 15} 30] 3-14 28 3000 5185 1,395 Wh. 52 Own 2 Hor. 6144x7 | v 4 “ | 
72 x, | 
73 | Holt Mfg. Co., Pecria, Il. % {Caterpillar, 10-ton...... | 40] €0 | 6-14 | 40-60 | 5000 | 19000 | Cr. ....., Own | 4Ver. | 613x7 a 7a 
74 || Caterpillar, 5-ton... 2140 | 4-14 | 32-52 ' 3100 | 940 ' Cr. Own [4Ver. | 4% x@ = 1050 _ 
_ Abbreviations: Traction—Wh., w "<eel > Cr., crawler; Ch. T., chain tread. Engine—Beav., Beaver; Veer., Veerac; Wauk., Waukesha; Buff., Buffalo ; sei 1 - 
Kenn., Kenneth; Spec., Special; Wisc., Wisconsin; Hink., Hinkley. Cylinders—Ver., vertical; Hor., horizontal; Opp., opposed. Fuel—-G, gasoline; K, ‘ero Ma 
Stromberg ; Till., Tillotson; Zen., Zenith; Car., Carter. Air Cleaner—Donal., Donaldson; Ben., Bennett; Holl., Holley; FF ot Johnson; Opt., Optional. 8 


Fille. ; Twin, Twin Disk; Hill., Hilliard; Detf., Detlaff; Para., Paragon. Gearset—B. & S. Brown & Sharpe; Nutt., Nuttall Gearset type—SI. G., - * ee 
Orive—S G.. spur gear; G., gear; Ch., chain; R. P., roller pinion; I. G., internal gear; B. P., bull pinion. Drive—Op., open; In., inclosed. Radiator—* f : 
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THE AUTOMOBILE 
f |Ameri F ['ract 
2 ee 
™ oS ; S | 3 
BE c) Eg Se 3 2] ps] as! oe Sloot | = mes 2 3 
P 3s co] 2 ~ 5 wos bo an | SS] 2s & ; ob = 
é seh] th] te | te | et | sh | sel eeel declan | El eB] 2 Ge) 2 |. | Ele 
1 3 ck So | 22 | 22) 38 | 28 | 32 | 382) 322) 228) 35 | ee] ee zs $= 5a ‘g - E & 
a] = 2 sa [sz = = é =z is = = & |e |a& | & & Fe & Ale 
1| K-D 2144-Own Donal. | Bosch | Own Own S!.G. | Own Own Own Hyatt 19 560 | 2790 2 2.1-3.26 2.1 B. G. Op. No 1 
2| K-D 214-Own Donal. | Bosch | Own Own $1. G. Own Own Own Hyatt 23 530 | 3190 2 2.1-3 2.1 G.B. Op. No 2 
3| K-D 234-Own Donal. | Bosch | Own Own sI.G. | Own Own Own Hyatt 26 450 | 3060 2 2-3.2 2 B.G. Op. No 3 
4! K-D 3\44-Own None Bosch | Own Own SL.G. | Own Own Own Own 36 375 | 3540 1 1.9 1.9 B.G. Op. No + 
5 K-W 5 
(| K 14%-King | Ben. Eise. = .| Own SLG. | Own Hyatt | Own Hyatt 15 830'} S200 | 2.9-2.8] ....... . 20.00 eel EOS. Peickeess ae ea Yes 6 
7 Bosch 7 
§| G-K 114-Scheb.} Ben. Bosch | B. & B.| Nutt. | SILG. | Perfex | Hyatt | Own Hyatt 74%) 825 | 2600 2 Rie-OG |. Soveee ee See Yes 8 
)| G-K-D 134-King. | Ben. Eise. Own Own SI.G. | Hooven} Hyatt | Own Own 20 450 | 2400 1 2.2-2.49 2.55 eS eee Yes 9 
10 10 
HRD | @ “Bing f......5.: Eise. | Own Own SI.G. | Own Own Own’ | Own 20 600 | 3150 |........ 1-2.93 2.13 5, | | ee No | il 
1:| G-K-D 214-King. }........ Eise. Own on eee Own Own Own Own 24 500 | 3150 2.2 1-2.2 2.2 _\a SR | Seen No 12 
iD (U.S. 13 
| GK 114-King. | Ben. Eise. B. & B.| Own S1.G. | McCord|{ Gurney |}Timk. | Timk. 10 996 | 2600 2 214-4 2% I.G. In. Yes | 14 
15 | Hyatt 15 
) 16); G-K 16 
|| DA If 124-King |........ K-w | Own | Own |C.M. | Own |........ Own | Own 1714] 600 | 2750 2 134-3 134 | 8G. ie et 17 
0 13| G-K-D 6-Ring |.......- K-W Own Own CM. POe@R Vescesven Own Own 1914] 570 | 2910 2 134-234 134 8.G. MK fe... 18 
9 1 G-K-D 1%4-King. |........ K-W Own Own CO. POW Bevsinciscicacneens Own 16 700 | 2939 2 214-314 2 8. G. a ere 19 
“ : G-K-D 114-King. |........ K-W | Own Own Cm. FG °F... Own Own 18 650 | 3065 2 2-3 2 8. G. Gas feces . 
- 22| G-K-D 2-King. |........ K-W Own Own CM. PG becca Own Own 22 500 | 2880 2 2-3 2 8. G. Op  b..856- “4 
" 24| G-K-D P| a eee K-W Own Own C.. PORE  Toscscex Own Own 26 500 | 3400 2 134-224 134 8.G ie chan 24 
25 T.& H. 25 
26| G-K-D 4!4-Ben. | Ben. Dixie B. & B.| Own SI.G. | Modine] Timk. | Timk. 45 & H. \ 12 725 | 2300 2 2.33-3.5 2.33 Sal, Seeemernee. | aes = 26 
27 {Hyatt 27 
28 D 2-Ens. | Ben. Bosch | Own Own S1.G. | Own TRE. Ts ccwses Timk. 16 650 | 2720 2 3-2 3 | ED ROR; |e 28 
29 Hyatt 29 
) 30; D 1144-Ens. | Ben. Split. | Own Own S1.G. | Own ay See Hyatt 9 | 9000 | 1971 2 214-3 3 i, : Re (ees 30 
31 | Hyatt } 3] 
, 321 G-K-D | Strom. Own Bosch | Hill. Own $1,G. | Modine}|Timk. |}....... H.& T.|......] 900 | 2600 2 8 Re eens 8. G. Ty eae 32 
, 33) G-K-D | EEG FN Biv onic occive cal occneeebe sea necakio+ measebewencces Hyatt 12 er 1 2.4-234 2.4 os, ARS USPeNeanree eabieee 3 
) o4|  K | 14¢-Seheb.| Ben. K-W Own Gee F...2.;. Spec. |{S.K.F. oe Hyatt 13 750 | 750 2 134-3 234 SD, (ferrastae reas 34 
35 | \ Hyatt 35 
; 36| G-K-D | 114-Ben. | Ben. Bosch | Twin Own SI.G. | Modine] Timk. | Hyatt | Timk. 18 MSG T:......:. 2 114-3)2 219 GS Rinceeanccchenasy 36 
‘ 37 K | 2-King. | Own Bosch | Own Own S1.G. | Own Hyatt ‘a Hyatt 1614} 850 | 3669 2 1. 2-32 2.2 8. G. In No | 37 
8 Timk. 38 
, K | 13¢-King. | Own Bosch | Own Own S1.G. | Own | Hyatt | Own | Hyatt | 16 | 900 | 3762 2 24-34% 2% 8. G. In No | 39 
. - K | 114-King. | Own King. | Own Own $l. G Own Hyatt | Own Hyatt 1414] 1050 | 3916 2 24-31% 214 S. G. in No 40 
! | {Eise. 41 
- 12) G-K-D | 1-King. | Own |\Teagle |{B.& B.| Own |........ I oiccnssidccstediceisseu 8 | 1250 | 2600 1 344 ne ee Cees Oo 42 
0 8) G | 14-King. | Ben. Split. | Delt. | Own Sel. G. | Own Gurney| Timk. | Timk. 12 750 | 2356 3 14-6 29 B.G. In Yes | 43 
0 ; G | 1'4-King. | Ben. Split. Delt. Own Sel. G. | Own Gurney} Timk. | Timk. 12 750 | 2356 3 144-6 219 B.G. In Yes | 44 
0 45 | G-K-D | 114-King. | Ben. | Dixie | Own | Own | Sel. Perfex |{Hyatt |\Own | Own 10 | 1000 | 2600 2 2-3 2 1G. Yes | 45 
0 . | \N.D. 46 
7) G-K-D | 2 -King.| Ben. | Dixie | Own | Own | Sel. C.&P.| Own | Own | Own 15 | 800 | 2950 3 2-5% : 1G. |....... No | 47 
<0) 8) K | 114-King. | Own King. | Own | Own | Sel. Eureka] Own | Own | Own 14 | 800 | 2800 2 214-314 214 I.G Op. 48 
0 )) KD | 134-King. | Ben. | K-W | Own | Own | Sel. Eureka; Own | Own | Own 14 | 750 | 2700 2 1.8-214 1.8 | Ch. a? Ter 49 
0) ” G-K-D | 114-Holl. | Ben. Dixie Own Own Sel. Eureka | Own Own Own 14 750 | 2700 2 1.8-219 1:8 Ch. Op. ee 
a il G-K | 114-Linga | Own Dixie Own Own Sl. G. Perfex | Hyatt | Own Own 20 450 | 2350 | 2-3 1% 2 a Stee Yes 51 
“en 52} G-K 2 -Linga | Own Dixie Own Own Sl.G. | Perfex | Hyatt | Own Own 24 450 | 2827 | 2-3 144 2 nn (errs Yes | & 
00 3) K | 114-King. | Ben. King. | Own Own BIG. | Parkes: |} Wgett Be occenasdcccs ose 1314] 800 | 2500 3 174-334 212 BARR Aiccinoatteeness 53 
00 ” K | 14%4-Ben. | Ben. K-W Own Own S1.G. | Modine] Hyatt | Own Hyatt 12 900 | 2800 2 1.81-2.33 2.33 G. In. No 54 
00 p\| K | 1%Ben. | Ben. | K-W | Own Own SIG. | Perfex | Hyatt | Own Hyatt | 16 | 597 | 2500 2 1.71-2.26 2.26 | G. Op. Yes | &5 
50) A. K 2\6-Ben. | Ben. K-W Own Own S1.G. | Perfex | Own Own Own 22 500 | 2880 1 2 2 B.G. Op. Yes | 56 
250 to 1'5-Ben. | Ben. K-W | Own Own SI.G. | Perfex | Hyatt | Own Hyatt | 12 708 | 2225 3 | 1.64-2.25-3.4) 3.4 G. Op. Yes | 57 
om G-K-D 1-Zen. | Own Dixie | Own Own C.M. | Modine] Timk. | Timk. | Timk. 8 | 1250 | 2000 4 34-3 214 i Sa ee -2+«] OB 
y1\0) va K Own | Own Own Own Own Sl.G. | Own Gurney] Timk. {Gurn. } 9%} 1000 3 | 1-8 234 Worm In. ee a 
e+ : \S.R.B | Be : ; 60 
a | ‘ 114-King. | Ben. Dixie B. & B.| Cotta | Ind. Cl.| Spirex | Timk. | Timk. | Timk. 14 650 | 2275 3 | 34-4 | 214 }| F-Bevel Corer No 61 
850 foil | | R-Worm |) 62 
1000 | | bol | sp Ben. King. | Own Nutt. | 5. Perfex | Hyatt | Own Own 13 900 | 3040 Jrveeee | 2.3 3 S) | 2% ¥ on veeeeee Yes 64 
0 Wiss! eae | 4-King. | Ben. | Hise. ]........ Own «| C.M. | Perfex | 3.K.F. |........[....000- 10 | 970 | 6 | 14-3 | 2% | 8G. In. | No | 65 
0 67 | pe 1} King. Ben. K-W Own Own SiG. [Pentex 7) SEgeee: Fs iccacckssaceces 16 600 | roo a 4 114-3) 2 | 214 aig Op. No 66 
100 i6g | = 1 -King. | Ben. K-W Twin | Own SUG. | Perfox: [i Byatt. Wa ...<sihes.cescs 1434] 665 | 2400 3 | 1144-34 | 214 G. In. No ne 
100 * ‘ N.D. 
) “ | rf a Own Berl. Own Own SIl.G. | McCord} Hyatt | Timk. | Hyatt 12 930 2°00 | 2 | 2) oo 2 | : sp s G. In Yes 69 
11 | 44-Ben. | Ben. Bosch |-Own Own SLG. | S-J Hyatt | Timk. | Own il 850 | 2600 1 | 2-215 2% "eile: WMS 4 \nclerer: 70 
0 7 | | anne §.K.F. | 7 it 
2, | : V4-Scheb.| Own | K-W | Own | Uwn | SIG. | SJ Hyatt {Own |........ 14 | 750 | 2750 2 2-3 3 ce be Yes | 72 
) ® . 2-King. Donald.| K-W Own -| Own Sl.G. | Own Hyatt | Hyatt | Hyatt 14 800 | 2900 3 1. 65-4. 75 3 G. In. No 73 
1050 -—-'__| _1'%-Seheb.! Donald.! Eise. Own Own Sl.G. |! Modinel Hyatt | Hyatt | Hyatt 12 | 1000 | 2700 3 1.5-5.7 | 3 G. Tn. No 14 
; sr H a ‘ated Manufacturers; Auto., Automatic; Weid., Weidley; Clim., Climax; Twin, Twin City; Cont., Continental; Ruten., Rutenber; Over., Overland; 


D, distill: : : A : i pee : ae. i ve 

M distillate. Carburetor—Ray., Rayfield; King., Kingston; Holl., Holley; Scheb., Schebler; Ben., Bennett; Zeph., Zephyr; Ens., Ensign; Strom., 
wisi li eo S a Atwater Kent; Sum., Sumter; Eise., Eisemann; Berl., Berling. Clutch—B. & B., Borg & Beck; Bier. Bierman; Spec., s ecial ; Full., 
: c * Chan ler “ Age ern gear; Fr., friction; Plan., planetary; Sl. J. C., sliding jaw clutch; C. M., constant mesh; Incl. Cl, Individual clutch. Final 
or— ' waiiae : S-J., Shotwell-Tohnson. 
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Technical Specifications of 





Manufacturer 


Tractor and Model 





Belt horsepower 

Number plows 
recommended 

Size separator 
recommended 
drawbar 


Pounds pull 


drive wheels 


Diameter 


3 


Bore and 

















Huber Mfg. Co., Marion, Ohio................ 
Illinois Tractor Co., Bloomington, Ill.......... 


International Harvester Co., Chicago.......... 


J. T. Tractor Co., Cleveland, Ohio............. 
Keck-Gonnerman Co., Mt. Vernon, Ind........ 


Kinnard & Sons Mfg. Co., Minneapolis, Minn... 


LaCrosse Trac. Co., LaCrosse, Wis. .......... 


Lauson, John, Mfg. Co., New Holstein, Wis..... 
Liberty Tractor Co., Minneapolis, Minn........ 


Minneapolis Steel &Machinery Co., Minneapolis, 


Moline Plow Co., Moline, Ill.................. 
Nichols & Shepard Co., Battle Creek, Mich..... 


Parrett Tractor Co., Chicago Heights, Ill....... 
Peoria Tractor Corp., Peoria, Ill............... 
Pioneer Tractor Co., Winona, Minn........... 


Plow Man Tractor Co., Waterloo, Ia........... 
Pope Mfg. Co., Watertown, §. D.............. 
Post Teas. Co., Cleveland... ...ccccccccccececs 
Pt. Huron Eng. & T. Co., Pt. Huron, Mich... .. 
Reed Fdy. & Mach. Co., Kalamazoo, Mich. .... 
Rock Island Plow Co., Rock Island, Ill......... 


Russel & Co., The, Massillon, Ohio............ 
Shelby Trac. & Tr. Co., Shelby, O............. 


Short Turn Trac. Co., Minneapolis, Minn...... 


Square Turn Trae. Co., Norfolk, Nebr... ...... 
Stinson Trac. Co., Minneapolis, Minn.......... 
Topp-Stewart Trac. Co., Clintonville, Wis...... 
Turner Mfg. Co., Pt. Washington, Wis......... 
U S. Trac. & Mchy. Co., Menasha, Wis....... 
Vim Tractor Co., Schleisingerviile, Wis........ 
Waterloo Gasoline Eng. Co., Waterloo, Ia. ..... 
Wetmore, H. A., Sioux City, Ia............... 
Wisconsin Farm Trac. Co., Sauk City, Wis. .... 
Yuba Mfg. Co., Marysville, Calif.............. 


Allis-Chalmers Mfg. Co., Milwaukee, Wis... . .. 
Atlantic Mch. Mfg. Co., Cleveland, Ohio....... 
I ig PO Ey oc wiivnnvecevecsoccesrens 
Beeman Tractor Co., Minneapolis, Minn. ...... 
Elderfield Mechanics Co., Pt. Washington, N.Y. 


Indiana Silo Co., Anderson, Ind............... 
LaCrosse Trac. Co., LaCrosse, Wis............ 
Market Garden Trac. Co,, Minneapolis, Minn. . 
Midwest Engine Co., Indianapolis, Ind......... 
Scientific Farming Mchy., Minneapolis, Minn... 
Toro Motor Co., Minneapolls, Minn........... 


I, PG Di cvkee viccvereuceesevees 


J. 1. Case Plow Works, Racine, Wis........... 
Detroit Culto-Tractor Corp., Detroit, Mich..... 
Emerson-Brantingham Co., Rockford, Ill....... 
Graham Bros., Evansville, Ind................ 


Toro Motor Co., Minneapolis, Minn 

















Bee, SIGE... ck'accees 
Ys Re 


International........... 
International........... 


ia wach ibccsczews 
Keck-Gonnerman, B..... 


POI neee cstencoes 


DEI, cicieescaweed 
PPO ccccecccssaves 


Twin City, 40-65........ 
Twin City, 60-90........ 


oo 95-80........... 
Oil-Gas, 35-70........... 
DUNG Bikes vectnecaves 
ke Seen Pe 
Pioneer, 18-36........... 


{ ) re 


NG BRS eciccexcause: 


Topp-Stewart, B........ 
Ee 


Waterloo Boy, N........ 
Ip bccovvwaecnne 


General Purpose......... 


Merry Garden.........- ey. Seer 
Avery, 6Cyl... ...ccce0- ee: See 


SS, ee 
Universal, 20... 0000+: 


MR ane caine 


LaCrogse, M...........- 
Market Garden...... .. 


Avery, 5-10B........... 


| ee ee ee 








6 











12 


4 
4 


10 
12 
44 

3 
25 
12 
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6750 









































444 x 58% 
5 x6% 


44x5 
64%x8 
54%x8 
434x6 
74%x8 
744x9 
64x7 
54% x6 
S sf 
434 x6 


5 x6% 


44x6 


5 x7% 


64x8 
74%x9 
74x9 
34x5 


o «<3 
10%x4 
44x5\% 
5 x6% 


54%x6 
7 x8 
44%x6 
434x6 


444 x 534 
444 x 53% 
414 x 634 
444 x5% 


334 x5% 


434x6 


5 x6% 


434 x6 


45% x 634 
444x5% 


434x6 


334 x 5% 


64%4x7 


44x5% 
5 «6% 
414 x 634 


54 x7 


34%x4% 


34%x4% 


4 x6 
4 x4 


34x4% 
444x5% 
34x4\% 


4 x6 


34x4% 
34%x4% 
3%x4% 











1200 
1200 





Abbreviations: Traction—Wh., wheel; Cr., crawler; Ch. T., chain tread. I 
Cylinders—Ver., vertical; Hor., horizontal ; 


Kenn., Kenneth; Spec., Special; Wisc., Wisconsin; Hink., Hinkley. 


Stromberg; Till., Tillotson; Zen., Zenith; Car., Carter. , 
Fuller; Twin, Twin Disk; Hill., Hilliard; Detf., Detlaff; Para., Paragon. 


; Spec., special; Full. 
~~ Rae Parik : ., roller pinion ; I. G., internal gear; B. P. 


clutch. Final drive—S. G., spur gear; G., gear; Ch., chain; R. P 


Air Cleaner—Donal., Donaldson; Ben., Bennett; Holl., 
Gearset—B. & 


Engine—Beav., Beaver; Veer., Veerac; Wauk., Waukesha; Buff., Buffalo; 
Opp., opposed. Fuel—G, gasoline; K, kero 
Holley; John., Johnson; Opt., Optional. 
S., Brown & Sharpe; 


Nutt., Nuttall. 
, bull pinion. Drive—Op., open; In. 


, inclosed. Ra 
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THE AUTOMOBILE 
of {American Farm Tractors 
te 
. #3 ry as] se| 8 e zi 8 
; J | 2] BS j . : ao © a 
a OL Be | =f | sk | se si | =i 3 ait see see Zz: a1 = E s: | ee] ¢ Pe lg 
= 4 <3 a° 2 2 Es 23 2 e+ a3 33 8 33 3 b = : a Fa: i - a x) = g£ ° a 
fi Bl} 2 | ge | g2/ 38 | ge] 35] BS | ge | s88) ses) S48) sei seia-) |e) 2] a oe Old 
900 yi) G-K 114-King. | Ben King Own Own Sel. Ce 2: a een 13 900 | 3063 a 2.48-3.75 2.43 BRAD Anewaeaa Yes | 75 
800 K 144-Strom.} Ben. Dixie | Twin |Foote SIl.G. | Modine] Hyatt | Hyatt | Hyatt 14 600 | 2400 2 244-3.4 2% 8. G. In. Yes 76 
1000 G-K-D -Ens, |........ Disie | Own j.....<.. sl.G. | B.& L.| Own | Own |........ ie a | ek arene 134-4.1 25g | Ch. Re. Wace 77 
575 G-K-D SMR Be ciesicscs K-W oe Se Biwcanseen Own fe, Seer 18 |: aR, | eee 244-2% 2% Wey ME! Salowieenetewer 78 
575 G-K-D en See Te POR  biccncecs “ae (Reeser Own ae Se 18 te eee 24-2% 2% a eee eer 79 
1000 K 1%-Own | Ben K-W | Own | Covert | Sel. McCord] Timk. | Hyatt | Hyatt | 10 | 1000 | 2600 3 14-5 2% | I1.G. In, No | 80 
700 K 2 -Scheb.} Ben Bosch | Own Own 81. G. WN Biccccusdenesecstestoccad 11%] 700]...... 3 24-34% 3 8. G. aD Senter | etn ee 81 
-500 G-K 214-Scheb.]........ K-W ey) SE. nae ee ene 34 a W ” Wi ctaniwenenone 2% Se WSS sees [Serre 82 
-600 G-K . 2 -Scheb.|........ K-W ME  Bekacesiccdsceteece ES, Seen, Seon e 32 | eee BY. Bi scettenseancies 2% i Biocasusngheeesan 83 
800 G-K 14%4-Scheb.|........ K-W | Own |........ Sel. | SERRE: Bg eReE, Se anenGe ee 26 350 |...... 2 24-3 2% ee een Ree 84 
750 K 144-King. | Ben. |........ Own | ee Modine] Hyatt | Hyatt | Hyatt | 7x11 | 750 | 2125 1 2-234 Re ee eee Yes | 85 
950 G-K-D 134-King. |........ Dixie Own Own SL. G. Perfex | Hyatt | Timk. | Hyatt 18 475 | 2200 2 134-214 2% G. Sa Eee 86 
850 G-K 1144-Strom.| Ben Dixie | Bier. a eee $-J Hyatt | Own Own 12 900 | 2825 2 2%-5 2% 8. G. In. Yes | 87 
1000 G-K 14-Holl, | Ben Bosch | B. & B.| Own $1.G. | Modine} Hyatt | Own Hyatt 16 650 | 2700 2 2.2-2.9 2.9 8. G. In. Yes | 88 
650 G-K 114-Holl. | Ben K-W Own Own S1.G. | Modine} Hyatt | Own Hyatt 17 528 | 2350 2 2-2.75 234 8.G. A Bicceus 89 
600 }+-K B BMS, Beiccecess K-W Own Own $l. G Own Own Own Own 20 600 | 3150 2 1.4-2 2 8. G. a ree 90 
535 G-K 214-King. |........ K-W_ | Own Own Sl.G. | Own Own Own Own 23 535 | 3200 1 : 2 G. Gas Boose 91 
535 G-K S =e, t...5.... K-W Own Own 81.G. | Own Own Own Own 23 535 | 3200 1 2 2 8. a See 92 
1650 G 14%4-Holl, | Ben Remy | B.& B.| Own | SI.G. | Modine! Hyatt |........ Hyatt Re Besivaes 2600 1 44-34% 3% G. In. Yes | 93 
10-425 K 214-King. |........ Wico. | Own Own Sl.G. | Perfex | Own Own Own 1 ee eee 1 2-2.42 POST Be 1 cesecschss aces 94 
0-375 K i ee Wico Own Own Sl.G. | Perfex | Own Own Own eT ere 1 1.86 1.86 Byte Hl cawencvadecuees 95 
1000 K 1144-King. } Own Eise Own Own S1.G. | Perfex j........ Hyatt | Hyatt 12 | 1000 | 3141 3 1.80-3.76 |........ LG. a eee 96 
800 K 144-Strom.| Ben. Rise. | Own Nutt. | SIG. | Eureka] Hyatt |........]........ 14 650 | 2500 2 2%-4 BE 1 TG. | osc s ss Yes | 97 
750 G-K 1}4-King. | Ben K-W Own ae 8-J Timk. | Timk. | Timk. 14 | eee 3 134-4 2% ON, Bh cescncencwhawicban 98 
650 G-K 2 -King. | Ben K-W Own Own Sl. G S-J Own Own Own 17%4| 650 ]...... 3 134-4144 SE Geiccuned Suveneasuksnees 99 
1000 G-K 1144-Strom.} Len. Dixie | Twin | Foote | SIG. | Perfex | Hyatt | Hyatt | Hyatt | 14 590 | 2200 2 BA Bho Bre coccansattvecdind 100 
800 K 144-Linga | John. K-W Bier. Own Sl.G 8-J Own Own Own 14 800 | 2500 1 3 3 a ee. Yes j101 
800 a) Sy. He ey Dixie NEES Bc wees cuosinsenamanbeecusen Timk. | Timk. | Timk. BP Wiiwcidacases 2 2-344 3 Se eee Yes {102 
ee | ee rn A: Mr Sn Cer Lene Se Sa ne Annee ee eee oes eee Pree eter, eres: mpd Gory phen 103 
1000 G-K 14-Ben. | Ben Dixie | Bier Own Sl.G. }| Modine} Hyatt |........ Hyatt 1414] 2600 | 703 | 244-314).............. 2% B.G. In. Yes |104 
750 G-K 134-King. | Ben. Dixie | Own |........ Fr. Perfex | U.S. |........ Own 14 600 | 2200 7 1-4 24% BOR) asain Yes |105 
800 G-K 1 -King. | Ben Dixie a Seen Fr. Pere 1 U.S. 4.006600 Own 12 700 | 2200 7 1-5 1% B.G. Op. Yes |106 
atoaal ae See ST! (rere Rees Cee nen eee Seek Ee Ceeen Sern, (eee Eons |e. |CRew Mn Ameen re teat: jeer | Cee ERe Cee Seas ears | 
1000 G 1 -King. | Ben Dixie |Full. Full. $1.G. | Modine]........ Timk. | Timk. 10 850 | 2200 3 134-434 2% 1. G. In. Yes |108 
950 109 
950 G-K 14%4-Opt. | Opt. e hoacisses Own Sel. Splitex | Own Own Own 18 | 700 |r..... 2 2-3 24-3 SIGs © asevckur Yes |110 
490 ill 
850 G-K 114-Strom.} Ben. Ce |e | eee Modine] Hyatt | Hyatt | Hyatt 12 850 | 2669 1 24% 24% Els. WY Sawssase Yes 112 
950 K 134-King. | Own Dixie | Own Own Sl.G. | Todd | Hyatt | Hyatt | Own 12 950 |...... 1 214-3 3 Bias Bl Sicecceddeasene 113 
900 G 114-Strom.| Ben Eise. B. & B.| Own Sel. Bremer} Hyatt | N.D. | N.D. 12 900 | 2600 3 134-444 2% BRR B) iwedocdyeens 114 
1000 G-K 14-King. | Ben Dixie | Own ne Sere Perfex | Hyatt | Own Own 14 600 | 600} 2-24 134-3 ih RES Cee Yes |115 
900 K 144-Ben. | Ben Dixie | Twin | Nutt. | Sl.G. | Perfex |Timk, |Timk. | Timk. | 11 | 900 | 2600 |2.6-3.8 2-4 2.6 | 8G. In. Yes |116 
1000 G-K -Ben. | Ben Simms | B. & B|........ Eo, (aoe See! Gurney| Hyatt 9 | 1000 | 2300 2 2-5 BE 1 TES |) cn. vcses Yes |117 
750 K 114-Scheb.]........ Dixie | Own Own S1.G. | Modine} Hyatt |........ Hyatt 14 750 |2750 | 244-3 24-3 24-3} §.G. In. Yes |118 
960 G 14-King. |........ Dixie | Full. | Fuller | SIG. | Ideal |........]........ Timk. | 12 | 900]...... 3 2-5 3 I.G. in, | Yes |119 
800 K 114-Strom.| Ben. | Eise. | B.&B.| Foote | SIG. | Perfex | Hyatt |........]......0. 16 | 600 | 2600 2 14-4 2% | S.G. is Aoesaes 120 
700 D 144-Ens, | Donald.| Bosch | B. & B.| Own Sl.G. | Own Hiyaté j......... Hyatt 12 700 | 2200 3 1.5-4 2.08 Tee sivwicncclesenas 121 
700 D -Strom.' Donald.! Bosch | Para. ' Own $1.G. | Own a ee Hyatt | 10-14! 700! 1835 2 2.06-3.28 2.06 Behe:  avuavess? secs 122 
One- and Two-Horse Tractors 
1000 G %-King. | Ben, |........ B.&B.| Own | SIG. | Own | Gurney]........ Own 10 | 1000| 2600] 2-4 1%4-2.4 eee Oe nene Yes |123 
Sie sn See Sennen ANNA eer Berney Arcee ores Seen oo eerie tren Sete fororoon eter vcr 124 
1200 G-K 34-King, |........ K-W | Own | Own | SLG. | Own |... .... Own | Hyatt | 12 | 780] 2450] 3 144% 2% | S.G. Oi: Bacon 125 
850 G 84-King, |Donald | Heinse |........]........ “TS ae eee None |None 414] 850] 900 1 84-3 2 Si ees: Yes |126 
1000 G Y-Len. |........ A-K ‘2 a eee ee. Se eee: 8 | 1000]...... 1 1-4 2 | aeecne Wen 127 
Berl. 128 
= K %-King. | Ben. | A-K | Own | Own | S1.G. | Cand. |........[......0.[..-.cc0[eeoeee 1200 |...... Cf SRS! Care ae Ch. me Ewa 129 
1000 K -King. | Ben. |........ Own | Own | Own | Hopper| ....... Own | Own | 10 | 1000] 2600} 1 134-244 a eee Rae Yes |130 
850 G 114-Vurac | Ben. Berl. Own ‘Own ON SEs |r a G | 2000] .....}.. 1 14-24% BUG. Kh WOME Bice: vccesesdssesion 131 
1200 G %-King. | Own | Eise. | Own | Own |........ Modine] Fafnir. |........].....--- 4 |1200| 1200! 1 2-2% MERE Me tin 132 
ooed K 114-Ben. | Ben. | Dixie | B.&B| Own | SLG. |SJ | Hyatt | Hyatt | Hyatt | 12 | 1000] 3100] 2 244% | 2 LG. | In | Yes |133 
iaee G %-King. | Ben. | Eisee | Own | Own | SIG. | B.&W.| Opt. }........ Hyatt | 8 | 1200] 2400| 2 1 -3% 34 18G.| In ..l...... 134 
Motor Cultivators 
1200 35] G-K Se-Mles, |...0s00 K-w | Own | Own | SIG. | Own | Hyatt | Own | Own 12 | 780 | 2450 3 14-44% 2% | 8.G. a ee 135 
36] GK | %-King.|........ K-W | Own | Own | SIG. | Own | Hyatt | Own | Own | 12 | 780] 2450] 3 14-44% | 2% | SG. | Op. |..,...|136 
ee seees “ See Dede CG EE ROE ER EE ET Ee EE Oe ys Pe ee eee ee ae ee 
= 1B] G 1}4-Strom.| Own | Bosch | Own | Own | SL.G. | Own | Hyatt | Own | Own | 8 | 855| 1800] 2 1-3 2% | BG.| In |...... 138 
100 139 G -Holl. | Ben Dixie | Own None | None Prefex | Hyatt | Own Hyatt 7%] 905 1...... 1-5 1%-3% a Ce Sere eaten 139 
1200 ‘Mw| c 34-King. | Ben. | Dixie | Own | Own |SLG.|S-J | Hyatt |........ eG Ree SY Fete 2 34-3 2% | SG.| In. .... {140 
ne Ot G %-King. | Ben. | E.&D.| Own | Own |SIG. | BL&W Fyatt 1 846 | 1200 | 2400 : 3% tT BG. | In 141 
ffalo ; A ‘dhumeticinedth . ciatiaineiatiaiiiida eer ren ‘ se gyre i in ai ” : en., Rutenber; Over, Overland; 
kero sene:’ DGistiliate. we on Es Raphelas P ‘ce "unas Holl” Holley +? Scheb’, Tgehebler? s — ‘ae alan? Ens., Ensign; Strom., 
y qusneto—A-K., Atwater Kent; Sum., Sumter; LEise., Bisemann,, Berl.,__Berling; B. & D., Pay ag Dixie. ans . a © bon oo oe 
. Re | diator—Chends Chandler? BS gg ER aE, Hyatt and’ Basten 7G. & H.. Gurney & Hyatt; T.’ & H., Timken & Hyatt. 
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— & 3 i) AXLES WHEELS TIRES BODY PRICE 
e 3 
and 3 S = | Frame Body 
Width | 2 | ZY | 2G] Mate- er 2 Type 
(Frame) | 3 | B | rial 8: | 3% Sze | ma] % | 32 
= = a Make Section Size 3 -= | Type Size (In.) = a a Ea 
Reeeeeedetetesces: 2 Fat Me Eveseesl Oe Eincceubccceeese _ eo ~~ 30x3-28x2 | 90x 40 |.......]...0.-fe cece \ 
LawexeceesceeecscR FO LW Beascccl GF [2M Mie cece - ee ..{B.....|P or S | 30x3-28x2 |168x 84 eee 
Sees. fl00B.....1 1 1*126 x63441 72 «| 56) «| «530 1CS..... iicakh ..|B.....{S.....] 28x24 |114x 3714] 325 | $300 | $350 PB. 
SeCeendeesecioucs 2 a Sa £2 Ob Oe SMM. cd. ccemed See ea =. | 144x 60 1000 675 800 |S. 
bcocetconesnsth S&S. on See | ee Foe § Bie Babies. ; S ecnieirias es == ee eee Nee Ef eee 
SPORTED YAN ‘ 3% ee: ‘|Ree. ie ee BD (ee: Cote Bree tee! cect 
ee , 4 20 x36 i : ee Se eee en a eS T.LhL!LlLULhe 1000 790 950 |S. or Exp. 
Fruehauf......... C-415R. 1% OG BOW feseces 56 2575 IC.S..... ae | 1% _ = ee Se 4x3 144x 66 200 825 975 |S.&R. 

‘ ee Ee eS eee ae ceed | Re RE OE SA: ee eR RSee! See SSA, Borie, Be: 245 |Bol. 
eee Mes woes lo 144 x36 82 56 | 1) SRE ee RE Sreieat: 2 a a eee 36x3 132x 66 800 775 | 1000 |S.&R. 
BM SeetaneRiricd ee Oe eee ere eee | EE. CER PEE. SERRE! OR: SRRSE ERS a SPER: Race! ee 279 |Bol. 

. _—_—_— ae i ll, 120 x35 70 tt oS eee Rec. 134x234 |W....|R...../5..... 32x3 125x 68 605 790 940 | Exp. 
Warner.........-- 50.......} IM |1382 x31} 78 a ee a ee: Sete ee | a a: ae: | ee ee 
eit ps US Se” 8} Re Eee eer | ee oe See Oe ES SY Se SE, Re PERN, awh ae 300 |Bol. 
BIRGER. cccccsecscc[Oeseecees 134-2 {120 x28 |.....-]....0. 1580 |C.S..... a eee ee Ree fe | eS! See eae Ramee ee He Sea: Sete 
Arcadia.......... 202 2 180 x70 84 | 58 $100 |C.S..... SN cap acawnenamnesces fee 2 a ae ae er ae | Ee See 
Automotive....... 2 144 x36 |...... me Bigcacs SS Betex _ eS 2 See se 36x4 144x 36 |..... | SES Ne 
Columbia........ | ae | ae Sat Se ee RE, ee EE Ee _ea eS ae 36x4 144x 72 1100 850 | 1030 {S. or Exp. 
Mivctewnnsacwees T-2 2 144 x36 |100 58 2200 jC.S..... Se ee See ee ee eee 36x4 66 1500 | 1050 | 1245 |S. or Exp 
er 200-B 2 16954x68'4| 96 56 1600 |P.S..... = Sees lh) ee ae oe on, i Seer, Eee ES es 
Reliance.......... 44-R 2 144 x38 | 78 56 1650 |C.S..... oS 134 _ Ss SS Oe Se ERE: (SORA 
Rozers Bros...... .|2-Std 2 oad at GM Clore ft 2S ee _ ea 134x234 |W....|R.....]S.. eh RS Seer: 2S) See 
Trailmobile....... Se 2 144 x39 838 594% | 2000 |C.S..... Own... .|Rec.. 2x314&2x3)W..../R.....|S..... ae, GER Kee BE 6 OE Bcwcwsewes 
RS sc ccoscess eax; 2 {144 x37 | 80 | 58 | 2000]1S......]........ ees 2 Wor S|R.....]...... 36x34 |144x 72 | 1200 900] 1050 |S. 
. | re 256R.... 214 142 x34 83 56  ) i eS eee Dg daiaereies 214x334 |W..../R.....)5.. 36x4 147x 76 1151 | 1175 | 1350 | Exp. 
Highway......... ee 244 |144 x35 | 86 58 2050 |C.S..... a SR Weere> _ aS a ee 36x314 |144x 66 | 1500] 785] 980 |S.orP. 
| ee «| ae 2ho 166 x33 |120 60 2750 |L.S.. Tim . ee ee: _ = Se Be <i See 1500 | 1250 | 1800 |Dump 
_— atatalateehets 212-R. 2i5 |142 x4144] 83 | 6314 | 2635 |RS.....].......  eheeneeras 214x336 |W....|R.....|S.. 36x4 = 1147x 76 | 1151 | 1175 | 1350 |Exp. 
Riaseniesxes oer 24 =|144 x3434] 8734 | 56 |... 2 ee OS eee ae a Sa ee SR. Meise. Suse || See. Ree 
Automotive. ......}.-------- 3 144 x36 |...... 60 |. ee Ane __. one 2 ee i Nees 36x4 144x 36 |...... | eR ee 
ME cawnekesws as 3 144 x36 | 96 58 3500 |C.S..... ee 2x23 «=| W..../R...../8.. 36x4 oT ee: 1...) a oe 
/ << eee es 3 144 x39'4/101 60 2 ee ee Re See = es SS 36x4 144x 72 1000 | 1275 | 1555 |S. & R. 
Fruehauf..,...... C-430R 3 - 2 60 3225 IC.S.....jOwn....1Sq......-. 2 a SS a 34x4 156x 72 275 | 1195 | 1375 |S. &R. 
Sn ee 3 144 x39)4/101 A TE SERS RES, REE Ee. _ ee TS on, Al RTS ESS | eee S.&R. 
_ Se eee 3 144 x36 | 100 58 2500 |C.S..... | Ss See Ree . ae ae ee 36x5 66 1600 | 1200 | 1395 |S. or Exp 
Hesse. ic aches 3 kt = 60 2125 |C.S..... _ a See = Se ee ll See ORE: OC TARE Ree 
SRNR: 300F.... 3 17134x73 | 91 53 2500 |P.S..... Own eee A | CUP A Ee Renee 
Reliance.......... 16R..... 3 144 x38 78 56 2000 {C.S..... Own ore 24% a Se eee 2 See Se / | Se See 
Rogers Bros....... STG... 3 168 x39'4]120 |......  ' 2 See Rec. Sak. TW... HBR Sa Ee a 
re ee 3 144 x37 80 58 a ee SR _ ae 24% i... a ae 36x4 144x 72 1250 | 1125 | 1285 |S. 
Arcadia.......... __ eee 3% |180 x76 | 84 63 OS GR "ae RR Ae \ eee oS eo ae ee Ree |e BES Sar 
Rie cctpnpesis *D-3 34g {166 x33 |120 60 ol iy Sa | a eer ee Re wee A RE 1600 | 1475 | 2000 | Dump 
Trailmobile....... Riccwrensiee 3'2 {163 x39 | 88 6614 | 2600 |C.S..... Own....|Rec....... eat _ a ae ee 36x5 I dsc cbrenesrs 1900 | 1660 1 ..«......5..5:0% 
2x: 
Highway........ Whence 4 144 x40 | 86 6614 | 2536 IC.S..... ay veh ckecensavbrteres<enty a ae eee 36x4 66x144 | 1400} 1075 | 1270 |S.&P. 
et os .|T4. 4 168 x40 {117 66 onal 32 SS Se = a ee 36x6 2 2000 | 1475 | 1710 |5 or Exp 
Reliance.......... =e 4 156 x33 | 90 56 2550 |C.S...../Own....|Sq........ 23% = = ae i Se, ee | a, A eens 
a RRS 4 144 x37 | 80 58 W000 TES... Liccceese . ae 242 +|WorSjR... 36x5 144x 72 | 1300 | 1400 | 1575 |S. 
Bteccch scenes See 416 |195 x36 {144 66 Le) ee en Seer | a ae nn Re 2000 | 1675 | 2250 |Dump 
SN oie bea I waspate 5 180 x85 84 68 gt Se Sr ere ree ererrs: Wy cock dls , S| ene: Seer | aa: SSSee ee 
Automotive. ...... Tr 3 i. ae ee 66 Se a eee See iss.ees ee 36x7 i - 2 ae Re er eee 
SE R-5 0 163 x36 {120 64 4650 |C.S..... ae 24-34% |W....jR... 36x6 168x 78 1800 | 1650 |......]... 
ere ee a) 163 x39'4]125 62 Jo: ae eee ee. , 36x6 168x 72 1200 | 1685 | 2010 |S.&R 
OS eee at ee 5 168 x39'4) 125 2 ES Serr aes eee ae | ee SE are: | + oe S.&R 
Fruehauf....... C-450-R 5 168 x8 |...... 66 3700 |C.S..... Own inane 24% = 36x7 168x 84 325 | 1695 | 1875 |S.&R 
ree Ty ase eimai 5 2 7 es 60 3050 IC.S..... Own 0 Pe er eee = es a Ree Ree Soe See eee 
i cuvcecaiveds TS... 5 168 x40 |117 66 8350 IC.S..... Se eee err = ae 36x7 72 2300 | 1575 | 1810 |S. or Exp 
RE iuteenacins 500F.. 5 1734x384 | 9014 | 68 3750 |P.S..... = ee 2x4 |W....|R.....|5 ie, Cepeaeeee Mabey ae eee 
Reliance......... t19R. 5 156 x38 90 56 3000 |C.S.....]}Own Sq. 2% W.. - oe _ _ a RRR Ree | ae ree 
Rogers Bros.......|5FTG 5 168 x40 1/120 -— « > a pee Ree 2) = a ee __. SD SESSA Fee |, a ER ee 
» Trailmobile...... _ See 5 168 x42 | 87 70 3300 |C.S.....]Own Mi ccoas% ae | a ee oe 36x7 _ | ee TRS ee eee 
2x¢ 
DIOP. -ccevsveeses 512R.. 5 142 x41'4) 83 6554 | 4295 |R.S.....]........ rc ine 254x4 |W..../R.....]S..... 36x7 147x 76 | 1151 | 1750 | 1935 |Exp. 
REST Se 5 144 x37 80 58 4500 |L.S.. 2 eee _, ee 2% 7; Se oe 36x6 144x 72 1350 | 1550 | 1725 |S. 
Warner..:........]: ee 5 144 x35 | 9314] 56 |...... Lt ae OS Se eee ee Se Ra ee) 8 1690 Se SRS 
e Highway......... , ee 6 144 x4034] 86 6834 | 3496 IC.S..... ER, Se, Severs: a ee 36x6 66x144 1800 | 1395 | 1590 |S. & P. 
Highway......... LA4.. 6 i44 x28 | 96 56 B356 IC.S..... Ns UES Seveencehterekneees a Se 36x6 66x144 | 1800 | 1395 | 1590 |S. « P 
> Salinas etl D-6 6 180 x40 1156 | 66 5100 |L.S..... ie ce SR ee! | ae a, RES 2500 | 1875 | 2500 |Dump 
Automotive....... i 7 168 x36 66 | RE, eee eee 3 = Se = 36x7 2 i eee 1800 |... .- Je cceercces 
Detroit.......... D 7 168 x38 |116 63 ls ee RRS He a ae Ss aon, te SS BREST "| ae ee 
ES r-7. 7 168 x40 |117 = Sree a a ae Seo ae a eS 36x8 78 2600 | 1850 | 2085 |S. or Exp. 
OO eS 54.. 7 156 x37 98 64 oe .... SS SECS aeeost: ,_ oe CE ee Seen eer | Se Sees 
Automotive....... a 744 ry, aoe Seber: ee Renee | SRS 3% Reade’ __ Sar SRE Eanes Cee RRS a SRN 
Rogers Bros.......|10STG 10 192 x40 | 144 is ae ere ee Sid 14...48.... 18... a eee eee: Seer 
Automotive....... 1214 168 x36 - a eee - Se ene ee 3U4F., 4R..|S.....]R.....18.. 36x10 168x 36 2500 1... frcccccecos 
Automotive.......]...... 2 Sere. Seeeee Gere _- eee See RRR 4 ee Se ee ee eee | Bee 
Automotive.......]........ 20 si ES. Sane ety, Cee \Rd bp sanwte 414 eee EE RE ees ee errr | eee Berens 
! 
EXPLANATION OF ABBREVIATIONS. 7 R-S—Rolled Steel. 9 Rec—Rectangle. 19 F-B—Flare Roard s 
Figures represent column numbers. C-S—Channel Steel. 12 T-R—Taper Roller Bol—Bolster 
L-S—Angle Steel. 13 P-O-S—Pressed on Solid. S—Stake. 
. 1 *—Drop Frames I-S—I-Beam Steel. Exp—Express. 
3 %—Body Dimension. P-S—Pressed Steel. P—Platform. R—Rack. 
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Ee =) ies 
— S 2 cm AXLES WHEELS TIRES BODY PRICE 
Trade Capac- an B ~ | 3 | Frame Body 
Name Model | _ ity Width | 2 | B | 28 | Mate- =i, 2_| 2 Type 
(Tons) | (Frame) | 8 = | 3 rial ’ ‘ 3 | 3% z Size aa] 2 | 82 
5 — a Make | Section Size 3 -= | Type Size (In.) Eo ra Ea 
1 Z 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
I ——— | ——— |] ———__ | -—-—_- -—-— 
CEO 110B % ae eee ee ep perenne eee 1% W.......JB.....[P.Or S] S0x8-26n2 | O0n 40 |}... 2.2. .0edowesss Exp. 
See eee 5% 96x38 70 a \ eee yee: | eee 1%6 |, ee Se ae LIMES Pe” eRe De (immer (NORRIE ner eae 
es See % 96x38 70 me Bone i aa ee ae lhe , —— a ae ey, ae oS | oe eee ae ae atolsiokses 
Trailmobile....... Bsoneses 5% 94x37 62 56 $12 TEAS... Own. = |. eee 1% i a oe 32x134 89x 40 ]..... $284 | $332 |Exp.orS. 
RS Ee 34 96x401% | 70 ae ees oh ee eS | ee 1% a ee LSS Ta SY : aR a Seema 
| ae asatereas 34 114x42 70 a eee i Se SE. Ses? 1% [__ ae SS ee et 2 4S a ee ee een ee 
RS Sicsavbs wows ee 34 104x38 70 SP eee /—_ Tim. Oa ee 1% : eS | ee. vee eg Sere! eee etree 
SE eee 34 102x42 74 Oe Besse ee RMR i: NR in asoe 1% _ ae SS ee it ge. te gf ee eee Serre: pee eeeeen 
Trailmobile....... 34 94x37 62 56 B62 11,8........ i a | A ee 1% a Se: eee 89x 40 }..... 341 | 388 |Exp.orS 
APOREB. 0.0. s0000s ae 1 144x66 68 58 075 ICS... Own... .|F.,I;R.,Sq.| 134x214- 
13 ae | a | ee ene |e | ee eee 
Hi-Speed......... Sea BR ‘Fees 72 56 BOO TW. ov cccdice vaeahied F.1:R.8..1 iMe-1K |W......1B..... [Bowes 30x3 108x 37} 210} 250] 290 |Exp. 
er ee 1 108x40 76 a _ en: 1% = = ae SBOP TOE Ty SOME. Woo ew siciecoMisesccbesansk ese 
Reliance.......... ee: 1 144x38 78 56 1200 |C.S..... Own. .....[80.< 500.0 134 \ ee Rae: ee a ee: (ee S| i See 
Trailmobile....... _ ae 1 94x37 62 56 612 |LS..... OWE... ad. 5650 2 > = eS ae 32x2 85x 40 |...... 363 416 |Exp.orS 
SE RRR: 1 144x37 80 58 ae | a eee | eee 2 CE | a ae 34x3 61x144 | 1000 550 675 |S. 
Highway......... Ses 1% 144x35 86 56 1750 |C.S..... TS |e |S | ee | SS aS 32x34 66x144 | 1200} 575} 770 |S. 
| eee ees 1% 116x38 84 i oe 2 ae ee 1% , Seen SES: SR 2 Sf RE, es eer 
Trailmobile.......]D....... 1% 120x37 74. | 56 1085 |C.S..... Own..../F.,Sq.;R.,[L} 13¢-2%6 |W....)R...../5..... 32x3 126x 42 |...... 610 | 780 |Exp.orS 
WOE viccskvass _ ae 1% 132x314 | 78 56 2104 |C.S..... Si ee ae an a eee i OEE, eee ee (eee 
Dn EE TROT OEE 2 144x36 |...... ee ee 5 ee ee ee __ Sere Be sine a Sa 36x3144&4 | 144x 36 ]...... i SE: (RCE 
Continental. ...... ee ae 144x60 78 a es , Se ee Be esitaass 1% oe ee ae a SS eee eee: 800 |S. & R. 
Graham Bros 2 144x60 {100 Sa C.S.&W.|Hess....|Rec....... DixtSe PW... Pose ctibosces 32x34 | 144x 60]......|...... 400 |S. &R. 
Reliance.......... 4 2 144x38 78 56 1650 |C.S..... ae 2 a ae ee SE hee 2 RS. Reem 
Rogers Bros 2 144x40 a Se ok Sa |e L.&Sq.....| 134x28g |W....|R.....]S..... i ees Eee |) . |e 
Trailmobile....... 2 144x39 88 5914 | 1760 |CS..... Own....|F.,1;R.,Rec] 2x344- 
144x244 |W....|R.....]§..... RE (ERR ERteen | orn os ee Exp 
ES D 2 144x37 fae ee 36x34 72x144 | 1200 | 750} 900)S 
i. a: a ERE a: 87 é T <i ens ~~ SS ae 36x4 | RRR eer: |Reereeee Ss 
IS: 24% 144x3434 ae 2 ee |EReas a | ee ae a eee ee ES. ST ee 
Automotive....... 144x36 ee 
Continental...... 168x72 As | as | Soe 
a 138x39 Se See 
Reliance. ..... 144x38 | ae eee 
Reliance*..... 144x38 SS ae Re 
Rogers Bros....... 168x3914 Se ae See oe 
ee 144x37 24% ae SE ee 36x4 72x144 | 1250} 950] 1110 |S. 
ee ee ee ee F2144;R24|W....|R.....|8..... 36x4-36x5 | 168x 66 ]......|......]...... S. 
Trailmobile....... 144x39 .|F.24x3'4. 
R.134x234.|W....|R.....|S..... a See eee a Soa : 
Reliance.......... _ re 4 156x38 90 56 2550 |C.S..... So ae eee 23% Seen ee See a See aera PORN ois awwitcecses 
er _ Se 4 144x37 80 58 | ee er ae 2% Lk. | a 36x5 72x144 | 1300 | 1200 | 1375 |S. 
Automotive.......]......... 5 168x36 |...... 66 y ee See 36x6-40x7 | 168x 36 |...... BI icc Mk wwcacesce 
Continental....... 5-ton.....]| 5-7 192x78 108 62 2) — See vee 36x6 er 
Reliance.......... , 5 156x38 90 56 r : 2! aS |: Soe 36x6 
Reliance*......... 410D....| 5 156x38 90 a ee ) ae Own ae 2Y — ee ee 36x6 
Rogers Bros....... 5NR..... 5 168x40 |120 |...... oh ot a re I. & Rec 214x3 | ee ee 36x6 
Trailmobile....... cscs cwiel 5 144x42 | 87 | 70 |...... CB. 5. 5:3 ae | aaa F.256x414 
. . ee <EAe iowa 36x7 
ee _ Se 5 og) SERS eaees. | RPA: eerie. | ae eaeiertiors Sls isvsisiaiers 24% R..... 36x6 
er = 5 144x35 9314 | 56 3538 |C.S..... oe | EE eens oe a ee 36x6 
WRMNOI ccs scccde ae S ieigeccwss 115 > es Bids..0sc AE. 5c NR ectiiners F.2144.R234 [| ee | ee 36x6-36x7 | 168x 66 |......]......]...... Ss. 
Pe ene 7 Yo, a eee ae, rere i SRS Errore | ee ee ae Se eee eee 36x7-40x8| 168x 36 ]...... WONT ésaccdcsewanser i 
Continental. ...... 7-ton.....| 7-10 | 192x84 {108 C—O ee: Re Bs canines 234 ee ee | ee i PE Ae Pee 1950 |S.&R 
Warner........... See 7 156x37 98 64 4336 ICS..... PONTE. isc .c oixigcdmeeaoviemey eee SER See SE SES |e at Zoe SeereE 
Rogers Bros....... ‘| ee 7% 192x40 {144 |...... oD ok ae eee I. & Rec...| 244x314 |W....|R.....|S..... WOM Bis ccencdssnswe (|; (eae Eee 
|e 10 ee See a See ee (errs | | See 3 ae eS eee 36x8-40x10] 168x 36 ]...... BEB incsehowekmenies 
Continental. ...... 10-ton....| 10-15 | 192x84 108 ee. Wes _ ae Sees: See ee FS REE SEE CP NE ED. RR | S.&R. 
Rogers Bros.......}10NR....} 10 192x40 144 !...... P| oe a I. & Rec...) 234x4 |W..../R.....[5..... BOE Pain ssicisinallyscuces i) eee Sane tes ° 
en |r 15 pe peer a are Pee. cannons __ Spree F.314;R.4. |S..... R Bic rs 40x14 168x36 |...... OEE Aviston naar “ 
EXPLANATION OF ABBREVIATIONS. 7 C-S—Channel Steel. 9 Rec—Rectangle 19 Exp—Express 
Figures represent column numbers. emg beer a oe ewe 
*—-Drop Frame. W=_Wood 


P-S—Pressed Steel 
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| 
AXLES WHEELS TIRES 
Trade Name Model Capacity | Length and Tread Frame Chassis 
(Tons) Width Material Prices 
Make Section Size Material | Bearings | Type Size 
1 | 3 3 4 5 6 7 8 9 10 11 12 13 
BR, ca wanasens . ee % 72 x48 56 ae NR werent’ Sq.. 14% , eee ae , i Sere 
Serr : . See % 72 x48 56 Sa as 14% OP  aiaterwisia 6 i Sees 
Se | eererce % 9 eae . ae Sheldon....... TS 1% Sa a eee a - Biswencnes 
SSC Rae 36 - SS ae Sheldon....... ee 1% eee Ford......|SorP OES Za 
Defiance ee % 72 x42 _. | ae Concord.......|Sq.... 1% ee Plain... eS C—O ee eee 
eee Sr 5 72 x42 2 ee Concord....... Sq... 14% . ae a ee) eee OT i 
Ree: RE % 72 x42 , as Timken....... Sq.... 14 Sees Se. - | Se 
D+ fiance ee. Oe %% 84 x42 3 eee Timken Sq... 14% W.. a Os ict Me. .. - edslacinleies 
Detiance........... 5... % 78-96x42 | 56o0r 62 |............ eee eee 14-18% |W....... x) oe Ree 34x114-134 |......... 
BD wedcvawnrots RP 36 72 x40 eee = hae ae 14% _, RR ce anaed S.orP...| 28x2-20x3 |.......... 
BOND - ccesvece eo reer % teen esa ees ee Long Dis...... Sq.. 1% . RRS Bee. Re a, Sea 
— peaaees ere 36 70 x42 56 _ SRS: saree _ eRe 14 W. RSS S.orC.. . or ¢ — ostinato 
re See BR Seva secnentsdvuschaneedbesnennheretiemeateniencscdimhrpones 14% Pk ie, | pee ee we a, 
ati a: a Seat 56 «ICS......... ‘Timken....... Sq... 1% ~—s |W. a we ee eens 
eer eee (an Cee Peer | SEO PR le ae 1% . Sees oP Se ‘ee El a 
Standard.............. D-5. 5 60 x42 56 |W... Liggett caacosnats 114 RT RE TRB BME Mosesasiuss 
ee > Severs % 5834x45)2 ae | SENS een See 1% PRES IE a Ee 
PS rere _ ee 4 84 x60 56 or 60 |W... a , ae 1% W. B.orR....|S.orP...] 32x2 or 30x3 | $122); 
Coane. EGéthesexawaneens . bikers Y2 72 x48 56 See eae | See 1% Ww. Se Se eee 
HUPEEB. cee cece reece rertboseccscccce SS ee eee eer er Seu ie NER Speenpeen eee a eee Ti Mere 
Holland o.. ee ee, SS See eS: = SERRE, ENCORE 4 5 ES: ihe? sera cece 105 
Jackson 110. . % 70 x42 56 eee ee ...|Sq... 1% aig: B. Fo oon lial Re 
Nepessing. . .. . t ee % kofnananead 56 W. & 8. Own... _ 14% SARS SSG ~Saanies a Sere 
Nepessing...... 19.. | a ere 56 23° Own... . 14% Rae Se Saaee i eee 
Nepessing.....- 20. 4 sane ems 56 Ww. €8...55. Own... a 14 Se Plain ha 30x3 
Nepessing. .. . . -|21... My ge eseee 56 |W. &S...... Own.. Sq... 1% aS 8. 30x2 
Rogers Bros B... ve PMD Bistaiessey See aes Sq... 14% eae ee ee 32x134 
OS 10 lo terete ees ere | ee SR Sted Sti 14% We. Ss ae eee 380x134 — J. eee eee 
Standard............-- C6 re 72 x46 56 — ~ SeRaRe Liggett... oo 1% Ww EE - Ree Oa See 
Standard............ SA \% 96 x46 56 Se Liggett Sq... 114 W. x we Ss yi ioe 
Utility....... 0.. é a 7216x4514 56 LS : ..1Sq... 114 W.. ee cae i an 
Hesse. ........ 19. | %&% 96 x40 56 6|CS......... Own.......... Sq.. Se WE. ...0c0: Sees ee RR SSeeeeees 
Jackson. . . . . , eee | % 86 x42 56 |W... "|Sq.. 14 ~—s |W. tea pea RR Sree 
Utility A Std | %, 7214x4514 me S.....-s. Sq... 114 ae Se adel — 
Marx...... ey | 4-34 | 84 x48 56 «| LS... |Own  |Sq... 14 ~— |W. e @ P. or S...| 30x31% or 32x2|........- 
Highway | ane 34 84 x48 56 ig Liggett .|Sq... 14% Se es as nn Cocco 
Hooi....... Pile. «:s errr i, ee me Rd.. 1% W. - | _ = ee Cooeeocoe 
Jackson 15 A 4 86 x42 56 eee Sq... 13% W | ..|S.orC. .| 134 or 34x32 
Jackson... 15A.. | 34 86 x42 56 W. we: 6 | 134 W.. ee S.orC.. 134 si... - -- 
Standard. ... eee | 34 72 x46 56 , SEE: Liggett........1Sq... 1% W.. - eS _ ae 32x2 gino We ia 
Standard. ... ae | 34 96 x49 56 . Sr Liggett........|Sq... 1% W.. = eet Sfx ee we ew eee 
Utility activ’ . -1A Spec 34 7214x4514 56 ae Brees, Sq... 1% Wis. S Ve Saw 0 Hwa cases 
WOMB ccvecseses ert | 34 68 x43 56 _ a eS —_ Se Pee _ epee = I aie 386x314. we eee eee 
| 
| ae x mney | ; ves ; : P.S _.1Rd.. 2g S . ae 36x314 400 
urtis 919. oer eee RACE: LSA See Se $e ae es Gish eee 
Highway... .. Rass 1 96 x48 56 |W....... Liggett... Sq... 1% W.. R... > wena: Oe ie See 
eee H2 1 tied 62 seine Sq... 14 W.. , a. B6x114 |. e+ ee ee 
Hoof..... -|H3. 1 ne 62 WwW. . a 1% W.. + = ies Gl Poe 
Hoof....... H4... 1 ere 62 W . -/8q... 1% a p.. Ss. > 4 by a Seer 
Jackson Seas 20. be | 1 86 x42 56 uf peau gpecnsesee: Sq... 13% Ww cee B.. oo ere. a a eee 
artin...... "lat... 1 head ate ee. i ee Ee Seeeeemnney, «| eerie “GEE SSS! Se eee see 
Miami...... 110... | 1 116 x38 56 CS.. a: ere Sa. acess 15% ie | S.. ) re ooo 
OS eee 112... aa 56 LS. .|Timken...... . —— 15% » is: S.. ; ne Soo 
Rogers Bros........ A. 1 96 x46 © me 1% a SS _ ee 32x2tséd+j ss 
Rogers Bros.... . . IM.. 1 72 x46 he Rca. 1% Ws = S.. 32x2 
Utility..... ; Spec. 1 9414x454 56 LS... Sq.. 134 . =a i... 34x3 
Utility. .... ; SS 1 9416x451 56 | SR Tae a 134 W.. ~ Se ee eee 
Utility. . BB.. 1 96 x47 58 OLS... Sq. a Ree (jereney ieee eee 
Utility. . veeesfLum........) 1 96 x47 || ae eevee Sq... 2 Ss »* 34x30 Jee eee 
Mento Xr eee 0. cc 4 a ee re » Se» Wes Rare ssses . beans —_s 375 
: 4 4 cs eeeee i ; Ee Some eee iw ae ae a Rroraccesd® 
—- a be 4 82 x45 56 |W re Rd.... W.. R ; peas 4x44. wee es 
‘urtis.......... -1919 4 iene : : : melt ere Sore, werent Teer b, : 
a a hese - aver 1% eed datas 62 W Ce rene: Saq.. 1% == a 3 ; 
Martin...... Flat. . 1% x xe G J oh hte Co .|Own SRR Sere We ..: ee Sea 
RR nieiririenckans Re aieis 14 96 x47 Sy Sioned Ha Sa. 2 | RED. = 4 
Utility. . ; ...-|Lum. nae 1% 96 x47 58 LS eae | le 3 ae ee | 36x34 
Highway..... Si ~S 13% 106 x67 56 CS Shuler. .......|Sq... 214 EE Tim =e 32x314 235 
Automotive.............]... 2 esiietens me 3 Jat ee 24% _ eres Mies a 36x5 550 
a ag alias An ot 222 x74 60 CS.. Own... SOE 2% - Screraaarerre se ; Bhs 36x5 615 
ee cai . See 2- eer eer ak ee oe en Aereeerre. . Aeomce | SES Sno e ro terror: sence 
Rogers Bros... . 2-M 2 72 x46 56 , » ieee nog se eae 214x3 ee ee ea cvaea 84x55 —séid+tw... - ee 
Wentworth & Irwin 40... 2 patsiace ere Sq.. 24 ee R... Re 36x5 425 
Rogers Bros... . : 3-M.... 3 84 x55 65 Pe eee ee BAS [Wee ccc: ae, eee a ere 
Wentworth & Irwin. 60 3 ts evadaneeeiercecress pacaihe tubs iGo aT 3 ey 214 . ae ee ae 36x6 550 
Martin......-.. Flat | 2 ee ee PS OUR. 66260008 | RA, Geer: RS RRR SENET, PR 
Wentworth & Irwin. ees ae | 4 ‘ bar oo |: es See Sq... 314 SERBS ae —_—— 36x8 1250 
Process. . B-240 4-5 216 x74 62 =#|CS.. Own......... Sq.... 25% eee ae eee 36x7 790 
Martin. . Flat | 434-6 |..... aay Ps. ... Own. RRS ree” DNs Mc ac. atc otuoa eu euawnntes 
Fruehauf........ |B260 6-8 216 x84 68 Cz... |Own.. Ree 254x354‘ {W........ R Ss 40x10 1025 
| 
Fruehauf.... B-2100......} 10-12 | 216 x84 MH Wieck Own......... Rec. 3x4% «‘(|W..... WR. S 40x14 1785 
EXPLANATION OF ABBREVIATIONS. 5 C-S—Channel Steel 7 Rec—Rectangle 


Rd—Round 
10 F-Bu—Floating Bushing 


Figures represent column numbers. L-S—Angle Steel 


P-S—Pressed Steel 
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— es e e 
Pole, Logging and Lumber Trailers, by Capacities 
AXLES WHEELS TIRES ; 
Trade Name Model | Capacity | Length Tread Frame Chassis 
(Tons) (In.) Material ’ : Price 
Make Section Size Material | Bearings Type Size 
1 2 3 4 5 6 7 8 9 10 11 12 13 
I ove sioesasiesaanied ee 1 134x234 
SESE eE: _ Sere 1-14 1% 
BE i cinincosnvaweneaunee 1 1% 
eens BR cess 1 2 
NN onic encieceees< | Sees 1 1% 
Te: D-5... lhl lL an?) eae | | (Ce eee 
eae ees a 1% 2x3 
ere _ eee 14-2 24% ‘ 
ng . 1% 24 
1% 134 
cn: eS oe! eee Ne See ee onere: 
2 2% 
2 2 
2-3 2 
ae ee oe ee ee eR Sn 
2 3 
2-3 2 
2 1% 
2 24 
2 24% 
2 24% 
2 2x24 
2 2% 
2 24 
2 oe 
2% 24% 
2 2x3 
2% 2% 
en ee ee ee ee | | (a erorrs 
3-414 24% 
3 234 
3 234 
SER Ms cccreieis 3 214x3 
eee . 3s 3 2144x3 
: Seer 8003...... 3 2% 
SE eS: _. ee B= Bivoaktcnach OD  (eicncwcnay MCL 4 scsnda nee seen cba daas ani 
ea iene cay neneuswee P-25...... 3% 24% 
eee . ae 3% 244 
BGs coneuadnorieee tee 3 eee 3% 24 
_. . eee: ee 3% 24% 
Sega cate BATON a o101 3% 3 
Bs oc cwadsuesssccunoan eee 4 2% 
RES eee eee 4 234 
co, _ SAS ee: a ee 4 2x3 
ener | eS 4 2 
___ SERRE Serre 60-P...... rn rr oe oe Se ee ee ere 
PES Matasiciivis s0-ckalinbieeees , a 4 3 
nn en ee: ee 4-6 2% 
PE ioc ssceuevcstrescer Se 4 24% 
ED, re 5 i 2% 
ee §-ton..... 5-7 AY) 2% 
Highway V. 5 i 24x35 
Ne iene cesta waleeciiteee 5 a kia 2146x4 
Reliance 5 60 56 ee RIN wo eiaiciaiers Bs wsiceeve 3 
Rogers Bros 5 264 65 of ES eee Biliiisceces 234 
eae 5 72 64 Se 7s Se ee Saree 234 
Troy Trailer S Bracrecwn 6444 IRS. SRUIER.:..005.0s:0 Sq....---- 2% 
Utility... 5 60 58 SS Se eee BE son's 3 
Utility 5 49 64 | Se eioerrcee.- BE cco wre 334 
Utility..... 5 4414 60 Lee eee eS 3% 
atson SB ‘Bideaneeten 60 LS. TEM icse\<'aic.norsiene a5 oroiG alk endniegucacesa von 
Wentworth & irwin  wxmcss Sey gc inceacoceal tele 334 
Warner 5% . 61 62 ER ercassions ae RR Se ben eoen 
DORMER 5s 5 acne Senscins wets eae 6 60 70 ee oo Ee BG..0.06e0 3 
Been eGhecawaccccscacen a ee i eee MERcisie sateen | a 4% 
| TE eee 6 108 ie Se B..0.o0008 4 
CN icias a Suwiiieec nasa vicbcee tes wacte EES OAT as eee ca NO Sq....-..- 234 
Wentworth & Irwin......... i ee Md EER SAE ERS Ec cvereiaasee shy siasia ao, ssareisnoye ar 334 
See ee eee ee , Fe, ener: Serre a | Se eRe eeree tree __ eee 3 
eS ee 7-ton..... eo Wocasiccneee 62 LS” err BE, cose 234 
renee oc corsiess 7% 264 72 Se. See IG. os.0000% 3% 
Wik preunnans donee Ext.. Bee i iio sosdicmenemcees eer wwadeet OWA... c000% Sq.c..-e0- 3% 
Wentworth & Irwin......... >) ree a eee Fas ier See eee _ ae 4 
MU ccaciscawesskcwceuns eee 9 49 64 Mi casveluiciaty wreteg ants saiaile Rint ee 4 
MN tind bcnaencusute eee 10 60 70 SS eee NE cisiein sinters ae 3% 
ee . CS SE See _ 34 
NI ors Si iw nrscatwiawoinente .¢ ae 10 68 58 _ SSeS i Breccia 234x434 
Bee airsiscrcneswedencexsiend = Me ‘Boiteercosen ie ae MMR isacesarormaiere ee 414 
eee 220L...... 10 84 56 Sf ee PE. osscesadie | eee 4% 
Se ees BOE. .c0s00 10 264 72 LeU cean Ooh nGnanceetaaae Sa 4 
a ener eee | ee Ser ees EE TE RNS! Rd.. a 
EXPLANATION OF ABBREVIATIONS. 5 SOs Steel 7 me a 
- -B el —Roun 
Figures represent column numbers. .-ikeale ant 10 F-Bu—Floating Bushing 
P-S—Pressed Steel T-R—Taper Roller 


R-S—Rolled Steel 


11 P-O-S—Pressed on Solid 
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- 4 AXLE WHEELS TirE3 Bopy PRIcE ae 
Length | € | ‘5_ se 
° Capa- and - Ss Frame ee ee Body o< 
Trade Name Model city Width 3 203 | Material Type | && 
e¥ | 2 Sec- Mate-| Bear- Size Wet. | Chas-| With O% 
& Make | tion ! Size rial | ings | Type} Size (In.) (Ib.) | sis | Body £ = 
1 2 3 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 
Hoase......-..++. Se 3, | 36 x42*| 56 | 370 Ree.. 1% Se Re FR Se “7a 0 
Hesse.....-.--+--]90.........- 34 36 x42" | 56 490 Ree.. 1% | SE Foes Se, ee | ee 
Partin... .oscces eg SD ee eee ae . Beveces Sq... 3 SE PR RR: ROR sen Ati 75 
OS See eee ie eee Sie See Sq... 1% el ee Exp.....| 75 
Trailer-Truck..... es aii ace a 1 38 56 350 SS 1% ot) eee eee ee Bol.. ..] 60 
TOE, cccnwenee Bot. Dump..| 54ft. |166 x73 | 58 |...... Sq... ./F2;R214.. 4 a ee, See, eee Dump...|..... 
80 14% | 42 56 765 SE SERGE V 32x3 | 42 i RE DEE Sea Exp... 
81 ft. |19144x76 | 60 |...... Sq....|F214;R24% 4 | ER Se eee Dump. 
1% {144 x60 | 56 |...... C Rd... 2% V 34x36 |... ....- | CR RR SES St eine 
1% {144 x60 56 1820 Rd. . 24 34x34 1144 x 60 300 $435 |S.&R 70 
A Ciatveesosb. ce seedosaens -|Sq..- 144 Sa Te See eee Ex>.. 75 
|e 56 J. - ++ Sq... 134 Al SSSI) REE) MESA See PI 75 
Arcadia.........- Esa aewdind 2 144 x46 | 58 2500 Sq... 24% 1) ae See Se See 7 
BOIED..0. vic tbxcinccevives 2 me we 1 fh .s-2.: Rd.. 2 36x4 “eS Ss eee Rear: ian 60 
€S8C.......---+- 120-5 2 78 60 1290 = Bae 34x4 i! Bs Se ere OR rere 
ee ee. eee 2-214 |144 x43 | 56 1073 Sq... 2% 32x3% | 66 x144 900 | 445 | 640 |S &P 60 
“aes "a 2 Fe Be ee Rd.. 244 .. 3 eee z 
aes S| ee 2 144 x60 56 1920 Rd.. 244 36x4 144 x 60 300 485 550 |S&R 70 
ev cnvesseees 3B-TB...... 2 14544x71 | 56 |...... Rd.. 234 34x3% 1144 x40 |...... - 150 |S 54 
p SORE _, See 9 174 x4214| 56 1500 Rec.. 2x24 ae 2A 695 | 70 
Pe otik chawow whe | SE 2 144 x44 | 56 1500 Rd... 2% 36x4 60 1300 | 485 510 | 66 
Ps cescvecsBietasewcusse me Be wescnas ae PER Sq... 234 ee Wels ee : ae |p 75 
ee eee 2 144 x60 | 56 1250 Sq... 24% a Se Sees. 560 7 
Trailmobile....... ESSA 9 168 x39 | 5914 | 1000 [.S....] 14x24 i) SRE BAe 635 6424 
3a Seen 2% 72 x84 | 56 3800 Rec.. 24x4 Se SARE pases: 1175 Bol 69 
Warner.......... ag ee 214 {144 x31bo| 56 1310 __ ae Raper: i eee Rater: 395 
PE eer eree 3 144 x36 | 60 |...... Rd. ; 2% 36x5 144 x36 (|...... 800 ’ 69 
Columbia. ....... RRR | Bo, BEARS: SO eee OR ERK eatedtess — 50 | 610 |s 
Continental.......}3-ton........ ee eer ie: ern Sq... 24% a eetitele. 700 |S&R 70 
Fruchauf.........|C-230...... . 168 x66 | 60 1550 Sq.. 2 36x4 1168 565 |SaR ot 
Highway......... | RE 3-4 |168 x60 | 58 1616 Sq.. 2% 36x5 168 780 IS &pP 69 
“ae a & 174 x60 | 56 3000 Sq.. 2% 36x5 -|174 750 IS &R 0 
ss "ae 3 170 x73%4| 58 |...... .|Rd.. 3% 36x5 168 pees 54 
See 3 198 x42\4| 60 1900 |I Ree 214x3 in oe GES 70 
RE ae . Seeeeee 3 162 x42 | 56 |...... Rd..+| 2% 36x4 510 |S" 61 
SR aes 144 x44 56 1800 Rd. 3 36x5 820 |s... 66 
Rogers Bros. ..... rR 3 168 x60 |......] 1350 Rec 2x214 36x5 168 600 |PL&S i 
Rogers Bros...... ee 3 120 x42 | 66 |...... Ree. 2x24 36x5 1190 600 |S.Dump ; 
Trailer-Truck.... . _ GERTERSOES 3 38 | 56 650 134 a Se SE et Ce ee 60 
Trajlmobile....... | Se 3 168 x39 | 59 1350 |C I.5. 2x3 ln Se See | eee 668 
Troy Trailer...... 1. eee 3 168 x72 | 56 1760 21% 36x6 1168 wet aoeapee ~ 
BR ccivacxess SE 3 a = Se han Sq 24% 36x5 1144 | ae 66 
x 
ee See 3 144 x37 58 piececu’ . 3S eae fee 50 
OS REREES SERR reer 3% 72 x96 | 66 5000 Rec...} 214x5 ol SS ee: | ee Bol 60 
, oe | ee. 314 |168 x3434| 56 | 1795 Bete Se SS ime RR saakneees Goede 
OD. ésnveua Bot. Dump..| 100 ft. |20314x76 | 60 ‘baie Sq....]F214;R3... 5 | ee! SRR Gas Dump... enh 
WR cececcees Bot. Dump..} 120 ft. |20314x76 | 60 |...... LS Sq..../F214;R3... 5 NE Ge Ee Dump...]...... 
DE 0 caivcane See 4 144 x48 | 64 3000 Sq... 2% 
BL, esas cvebes eee 4 144 x72 | 56 3500 ic 24% 
Fruehauf.........|/C-240...... 4 168 x66 | 60 1900 ae 2% 
an 4 78 60 1675 | EES 
OS Sa Rear Assem..}| 4-6 <ocnahane ‘Mendes Sq... 24% 
Reliance. ........ NG i cwoaws 4 168 x66 | 56 1900 a: 21% 
Ee eee 4 168 ee See Sq... 24 
Trailer-Truck..... - See 4 38 56 850 Sq... 2 
pS eee r er 5 168 x36 i Seen: Rd. 3 
Continental. ..... 5-ton. Ge SESE EE IPE Sq.. 21% 
Highway.........]H-5.. 5-7 |168 x60 | 60 2100 Rec. 214x354 
RS « wires: sania | eee 5 174 x72 60 3500 Ree 214x4 
eS SL-5. 5 174 x72 | 60 eed Re Q16x4 
Rs ccwewewcees 3C-TB 5 170 x79 | 58 ee Rd 4% 
Lapeer.... “SRY 5 198 x42\4] 60 2200 Ree 214x314 
Rogers Bros...... 5-ST. 5 168 x72 ..--| 1800 Ree 214x3 
Rogers Bros. ..... See 5 120 x42 | 65 |...... Ree 24x3 
Trailer-Truck..... MERE 5 38 56 1050 Rec 2x2% 
Trailmobile.......|T........... 5 168 x41 | 62 | 1850 s 234x33¢ 
OS rea 5 72 x96 66 5400 Rec 2x5 
eer a 5 144 x37 | 58 |...... Sa. 21% 
180 x37 
a sa wkxeiewe'oxcice 5 es ser 1S Cj... | BRED Seen Sq.... 2% 
180 x37 ‘ 
ee oe 5144 {180 x33 | 5714 | 2085 IC.S......]Own.....|/Rd...].......... 
eer Se 6 168 x50 | 7 3800 |C.S......]Own . |Sq.... 3x3 
Byron........... ee 6 168 x78 | 64 | 4000 |C.S......|Shuler....|Sq....| 234 
Columbia........ eee ap Ses ae ee re - ee eee ee a. 
Fruebauf......... C-260....... 6 {192 x72 | 62 | 2500 |CS......|Own..... Sq 25% 
TT caeiusialll 6.........| 6 [168 x45 | 60 | 2500 /CS......|Tim.....JRa 34 
Mbincicweacenal ie divaalaacd 6 168 342 | 60 |...... L.S.;P.S..|/Tim..... Rd 3-34 
I, svcnsase Re 6 192 x72 56 2700 |C.S...... 
>) ae 6 fe Pew Se L&C.S.../Tim..... ee 24% 
Troy Trailer...... 600 ST..... 6 192 x84 | 6414 ]......IRS...... Shuler... .|6q.... 3% 
Victor........... seasick: 6 |192 x72 | 5814 ]...... _. FOGRA sama: Sq... 269: 
IR i sacttecececaveses 7 168 x36 | 66 |...... Se ee: 3 = 
Continental. ..... 7-ton.......}| 7-10 Sq... 24 ~=«|W.... 
Trailmobile....... Miwcecedees 7 234x444 |W... 
EES | REESE: 7 3 W 
IABERacccceccces re 7™% 234x4 Ws. ‘ 
Rogers Bros...... be, ) oe 7% 2144x3% |W... 
Rogers Bros. ..... 7¥-SD...... 7% 2144x3% |W.. 
Fruehauf....... 8 25% |W... 
Highway......... i cccwhend 8-10 234x4% |W... 
Reliance. ........ 216-S....... 8 3% ee 
Martin.......... R. Assem....| 8-10 3 W.. 
RE 84 3x5 “es ‘ 
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i ities—Continued 
Semi-Trailers, by Capacities—Continue 
a at AXLE WHEELS TIRES Bopy Price 3 2 
Length Ca —s 
Capa- and = Fs Bed — ody ee 
Trade Name Model city Width 3 q | Materia ii a Te Sise Wet. | Chas- | With Sas 
& 8 Make | tion Size rial | ings | Type| Size (In.) (Lb.) | sis | Body ee 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Arcadia.......... ___ eases 10 192 x52 | 70 5300 |C.S...... Own..... Sq... 3% ee PR ae oO aes ee Se, See 70 
Oe, Cree 10 re Me 87! hoc. ee Sea Rd.. 4 lc wii _ ee, ee 40x10 |168 x 36 |...... 1500 |...... pereee 60 
Continental. .....}10-ton....... = 2 eee, eee Cee See eee ee ee eee eee ee ee Neo ee ee ee S.&R...| 70 
Fruehauf......... C-2100...... 10 216 x92 | 78 4125 |C.8...... Own..... Rec.. a | ee |: Se Biswas 40x6D |216 x 92 700 | 1525 |$1650 |S.@R...| 70 
REESE ne 10 192 x45 6414 | 3200 |CS...... ee Rd.. 4% a Se es 40x6D | 84 3000 1545 jS....... 66 
Reliance......... es 10 192 x72 | 64 3600 |C.S...... Own..... Sq... 4 ae ae ives ee ee Dee Rees 70 
Rogers Bros... ... a See 10 2 ee sl) Se, See Rec.. 234x4 |W....jR...... Biceos in es 2 a ee 1400 PL&S. oe 
See _. Sa 10 180 x37 | 60 |...... Se ESS Sq... 334 W or SjR......]...... 40x12 |180 x 72 | 1650 | 1080 | 1290 |S....... 66 
240 x37 40x6D 
Warner.......... i aceanee 11 192 x36° | 62 2856 |C.S...... Own..... aS Bees a eee ae WON Bececiivcxeacdevcens 7 Se ees Sone 
WD cccartcreaneneccs 15 108 386 17) | ..6e: ED, SEO Rd... 4 eee | ee s.. 40x14 |168 x 36 |..... SRE ee 6) 
tune me neeaen | SES 15 240 x37 ae Tee Te een Sq. a 334 2 | ae area poe 240 x 84 1750 | 1200 | 1450 |S....... 66 
0x7 
EXPLANATION OF ABBREVIATIONS, * (3)—Loading Space 8 Rec—Rectangle 18 Bol—Rolster 
: 6 C-S—Channel Steel 11 F-Bu—Floating Bushing Exp—Express 
Figures represent column numbers. I-S—I-Beam Steel '-R—Taper Roller P—Pane] 
= ad gl 12 P-O0-S—Pressed-on Solid ——— 
R-S—Rolled Steel S—Stake 
Camp Trailers, by Capacities 
| AXLES WHEELS TIRES 
Trade Name Model Capacity | Length and Tread Frame |__ Chassis 
(Tons) Width Material | ' Trice 
Make | Section Size Material | Bearings Type Size 
1 2 3 4 5 6 7 s 9 10 11 12 13 
Sere | eae % 84x48 56 _ eee ee oes 14% eS See eee SE Ra 
OS eer re Re lela ssi % 72x48 56 eee SOT: a 14 i"... A OSES | SE a ee 
Nepessing.............+ ee: a eer 56 W.&6........ re _ See 1% eee _ Seer eee ee es ee 
LN ere RE ET ieee 90x42 | SS on EE: [REED Se, SRC ere) Sane mast. (CeeeMNOR.- SUTIN: mibies MECC | eee ee 
Brenan tuewesmede ee Sener 90x42 ee: See EEE, SRM, APNE: RRO eee ree; PEMA ee. etme ayy) (SAM rk | ae ONS 
NE diakictie Se iecoiatdes EPS 3% 84x48 56 Sees RDS osseccaod ae 1% EE | REE | ee ee 
ars mrescresisicacenwines Camp....... BR Bipodecaireetieowslaain denn ns amine sree amaaehe tans raiien Ueno per gls aa ete wie taren wane WaRnes cena ee 30x3 $175 
EXPLANATION OF ABBREVIATIONS. 


Figures represent column numbers. 


5 L-S—Angle Steel 
W Wood 





Motor Vehicles in Trinidad 


LEVEN hundred and thirty-two registered motor 

vehicles are reported to be in operation in Trinidad 
and Tobago, according to a report received by the Bureau 
of Foreign and Domestic Commerce. This represents a gain 
within a year, despite the fact that motor cars were on 
the restricted list of imports during the latter part of 
1918. Indications for a large motor car business are good, 
due to the general prosperity of merchants and planters 
and the high prices being received for sugar, cocoa and 
cocoanuts, as well as a boom in the oil industry. Practically 
all the cars in the colony are of American manufacture, 
American cars being preferred because of price and be- 
cause they are found more suitable to the highways, being 
of lighter weight and higher power than the European 
cars. 

The roads of Trinidad are exceptionally good, and are 
paved with asphalt from the famous lake of asphalt on 
the island. There are approximately 600 miles of roads 
in Trinidad suitable for motor car traffic. 

In answer to a letter from the Association of British 
Motor and Allied Manufacturers, Ltd., of England, re- 
cently, the Trinidad Automobile Association stated that a 
wheel track of 56 in. would be sufficient for the average 
automobile in the colony, that the minimum ground clear- 
ance of passenger cars and trucks should be not less than 
eight inches, that the wheel base on heavy touring and 
commercial cars should not exceed 125 in., and in the case 


of light cars should not be more than 108 in. Twenty feet 
was considered a normal radius for turning circle. 

There has been an increasing demand in Trinidad for 
motor trucks, and the more such trucks come into the 
market, it is stated, with consequent demonstrations of 
their usefulness, the more are orders given for their 
importation from the United States. 

The great difficulty at the present time is for local 
agents to secure deliveries from American manufacturers. 
There are between 40 and 50 trucks on order now in the 
United States from Trinidad, with delivery unaccom- 
plished. When these arrive it will increase the number of 
trucks in operation in Trinidad to approximately 90. One- 
ton trucks are used for hauling cocoa from the estates 
to the railway stations and for store deliveries. 

Trucks used for conveying cocoa have the bodies man- 
ufactured locally. Concerns engaged in production of oils 
are using 21% to 3%%-ton trucks and caterpillar tractors 
with trailers for hauling pipes and heavy machinery. One- 
ton trucks are selling in Trinidad for $2,900; 2-ton trucks 
for $3,500; 214-ton trucks for $4,000 and 3-ton trucks for 
$4,500. The duty on motor cars and motor vehicles en- 
tering Trinidad is 8 per cent ad valorem British prefer- 
ential tariff and 10 per cent ad valorem general tariff. 
Gasoline produced locally is used and sold by agreement 
among the producers for 48 cents per imperial gallon 
(1.2 gallons). 
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Trend of Airplane Design 


This article is unsigned and we must trust to the knowledge of the writer 
to convince you that it is authoritative. Suffice to say that it is the prod- 
uct of a man who for several years has lived and worked only for the con- 
struction of better aircraft. Before that he was engaged in the same work 
for automobiles in the most practical way. 


OR the past year the aircraft industry has been 
in striving to find some definite objective towards 

which to drive. The Armistice found the industry 
driving toward the production of war machines—and left 
it greatly inflated, with many highly specialized machines 
on hand that depressed the immediate development. Capi- 
tal was too much concerned with immediate needs to sub- 
‘ sidize flying as a commercial possibility. The visible prog- 
ress, on the whole, that has been made has been theatrical 
rather than real. This theatrical phase, unfortunately, 
will last until flying has lost its novelty and is given 
opportunity to prove of economic value. 


the least, flying conditions are somewhat more uniform, 
and especially prepared landing fields are no factor, that 
further development will take place in this field may be 
looked for with confidence in the immediate future. 

The war seaplane made long patrols with heavy loads 
on regular schedules. Little fighting or maneuvering 
was necessary, and the work nearly paralleled that of a 
commercial carrier. Hence seaplanes were more immedi- 
ately applicable to commercial work. It is for these rea- 
sons that the majority of airplane commercial carriers 
are starting along the coasts and waterways with sea- 
planes. 
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That the industry will The transatlantic flight 
prove of economic value is *» e) of the N-C seaplanes was 
not to be doubted. It is ° the result of consistent sea- 
based on an immutable eco- “%° plane development—though 
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an increase in size does 
not materially affect the 
ratio between total and 
useful loads. 
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8 fe) 
with the motor car, the elec- TOTAL weIeert — 
trical, the railroad and the 
steamboat industries, for 
they too have been subject to the same economic law. 

There will be, and are, gamblers, plungers, specula- 
tors, fanatics and notoriety seekers trying to realize on 
the development—that will do, and have done much to 
make flying regarded as a “game” and not as a serious 
business. While these will tend to retard the progress, the 
industry is too sound fundamentally to be permanently 
harmed. 


Influence of Seaplane 


It is logical that recently the greatest advance in the 
art of flying has been made in seaplane engineering. Land 
plane development had to come first and seaplane de- 
velopment lagged. Also, as the distances to be overcome 
are the greatest, competition from existing carriers is 


THOUSAND POUNDS 


Fig. 1—Comparison of wing areas 


the factors of safety, 
as rendered possible by 
the reduced maneuver- 
ability requirements of 
large planes, a decrease in the pro rata weight of 
structural members may be effected. 

38—The use of multiple engines on large planes, in 
addition to increasing reliability, permits a decrease 
in the size of members by distribution of loads, and 
incorporation of engine mounting in the aerofoil 
rigging. This further decreases structural weight. 

4—Practical proof on a large scale that once a 
satisfactory hull is developed for carrying a definite 
load under given conditions, the same design may be 
used for larger loads by merely expanding the origi- 
nal lines in the ratio of the cube roots of the dis- 
placement ratios.* 


2 4 16 18 20 





*From a paper by Commander H. C. Richardson, presented before 
the S. A. E., February, 1919. 
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A graphic comparison of the 
wing areas, useful loads and total 
weights of four seaplanes consid- 
ered as marking distinct steps in 
seaplane development is shown in 
Fig. 1. It will be noted that the 
ratio in each case is approximately 
a straight line—disproving the 
theory that as the size of an air- 
plane increases, the _ structural 
weight increases faster than the 
pro rata wing area. This straight 
line ratio is the result of careful 
design in line with points 1, 2 and 
3 above noted. 


Steps in Hull Development 


The steps in the development of 
the hulls (or floats) of these four 
ships are shown in Fig. 2. The 
H. S. type hull was characterized 
by few longitudinals and externa) 
fins or sponsons extending part way 


@ H.S. TYPE HULL 


HULL 
LENGTH...... 34 FT. 
WIDTH (Fiws)..__8 FT. 
WEIGHT..-... 1200LBS. 


POINT OF ATTACHMENT 
OF LOWER WINGS 


(@) RICHARDSON PONTOON 


















me “2 SURFACES MOUNTED ON HULL 
: 3 REAR COCKPIT 
GASOLINE ait 









PILOT'S COCKPIT 
FORWARD COCKPIT 


7 HULL 
FINS INTEGRAL WITH HULL, LENGTH...42FT 


AND CONTINUED TO REAR 


WATER TIGNT 


- 
(2) H-16 TYPE HULL 7 | 
HULL SIDES, <_ - 


SECTION 
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@)N.C. TYPE HULL 
PILOT'S COCKPIT 


EXTERNAL FINS 
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FORWARD COCKPIT 








PILOTS ty 
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SIDE VIEW-TYPICAL INSTALLATION 
STEP 
ENGINES TALL 
CREW &PUEL 3a SL) 
i RAs 
a 
SHOWING N.C. TYPE ARRANGEMENT 


: COMBINING BOAT & PONTOON TYPES 
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back on the hull sides for the pur- 
pose of providing planing area on 
the water. 

The tail surfaces were mounted on the rear of the hull. 

Large numbers of ships of this type were constructed, 
and gave good service, but because of the few longi- 
tudinals, and external fins, any marked increase in size, 
with consistent strength, was not possible without ex- 
ceeding the weight factor of the hull. 

The H-16 marks the next step. It will be noted that 
the fins extend to the rear, and join the hull sides, and 
throughout better streamlining is effected. This hull has 
continuous longerons extending from the front to the 
rear, providing the longitudinal stiffness necessary with 
the increased length and weight. Lateral stiffness is 
provided by small ribs running from the keel to the fin 
edges; by floor frames and by the bottom planking. The 
tail surfaces are mounted on these ships in a manner 
similar to those on the H. S. type, namely, on the rear 
end of the hull. 

The F-5-L is similar to the H-16 in general arrange- 
ment and design, except that it is slightly larger, and 
modified in details only. One of these is that the ribs 
running from the keel to the fin edges are omitted, and 
the planking is allowed to carry the lateral load, and 
another that the top of the hull forms a continuous 
streamline from bow to stern. 

No. 3, of Fig. 2, shows a typical Richardson pontoon, 
and its installation on a pontoon type seaplane. This 
pontoon may be considered the basis of the N-C type 
hull, shown in Fig. 2, No. 4, to which it bears a marked 
resemblance. 

The characteristics of this type hull are in part (a) 
good planing action and sea-worthiness, (b) a form com- 
bining structural simplicity, strength and large displace- 
ment, and (c) good aerodynamic qualities. 

The N-C type planes differ from the preceding sea- 
planes described in that the hull has no fin edges, and 
the tail surfaces are not mounted on the hull, but are 
carried on a superstructure. The general arrangement 
may be said to be a combination of the boat type sea- 
plane and of the pontoon type. Because of the great 
increase in size the pontoon has room for fuel and crew, 
and to that extent is a boat, and the “fuselage” has be- 
come so large it is no longer advantageous to keep it a 
separate unit. 

This briefly covers the more recent development of the 
seaplane, particularly as regards increase in size. Sea- 


Fig. 2—Typical types of pontoons 


planes larger than the N-C’s can be built, and will be 
built, for here size is not limited by available landing 
fields, and increased size is advantageous. 

The pontoon type seaplane, in spite of its better air 
qualities and greater safety in a crash, appears to be 
losing ground to the boat type seaplane in the smaller 
or sporting sizes. The small boat type seaplane is some- 
what cheaper to construct, more sociable in seating ar- 
rangement, cleaner, more comfortable and quieter in 
flight, easier to handle on the water and to maintain. 
The Curtiss Seagull, the Vought V. E.-10 and the Aero- 
marine flying boat are examples of this type. The 
Vought, in general arrangement, is a small N-C plane. 


The Small Boat Type 


In spite of the above advantages of the small boat 
type seaplane, there would seem to be a good field for 
the single‘float pontoon type plane. The single pontoon 
type has exceptional air qualities; can be stunted, is fast, 
and because of the single pontoon (versus the double) 
can recover from a bad landing. Ordinarily it is a two 
purpose machine—that is, the pontoon may be removed, 
and landing gear installed, converting it into a land ma- 
chine. 

But the greatest advantage of the pontoon type sea- 
plane lies in the inherent safety of the general arrange- 
ment—and it is toward safety that the next step in de- 
velopment should go. During the war the Navy used a 
large number of single float pontoon type seaplanes in 
training work, and few fatalities resulted from many 
crashes. In this plan the engine is in the nose, the 
pilots are in the rear, and the fuel tanks between, so 
that in a spill the shock does not come to the pilots 
until it has been partially absorbed by the propeller, 
the engine, the wings, the tanks, and the pontoon. This 
arrangement is safer than the reverse, which is character- 
istic of the boat type. 

All governments at present seem greatly concerned with 
the development of airplanes for use in conjunction with 
the fleet—small planes that can take off from the decks, 
scout and if necessary direct gun fire, and return either 
to the deck, alongside, or to the shore. 

The Aeromarine Company has developed an apparatus 
on a small seaplane for delivering mail to steamships 


ke 
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A) CURTISS EAGLE ENGINE MOUNTING 


This type of drive is quite com- 
plicated and expensive to construct, 
but possesses sufficient advantages 
to indicate further development. 


Engine Arrangement 


The engine arrangement of the 
Curtiss Eagle, Fig. 3, No. 4, indi- 
cates the trend towards several 
small power units on a large plane. 
There is much in favor of this de- 
sign, chiefly in the line of inherent 
safety. 

By this arrangement the dead 
weights are well forward, and the 
| passengers and crew aft in position 
| of greater safety, and being en- 
| closed are not exposed to the pro- 
| peller slip, and engine noise and 
| oil. The maneuvering qualities, 
| and possibilitity of prolonging 





\ CENTER ENGINE 


flight in case of engine failure 
should be advantageous. 
However, it is noted that the two 





Fig 3—Engine mounting arrangements 


at sea, and doubtless the development of war planes will 
be reflected in commercial lines. This development is 
indicated in the near future, for it is here that immedi- 
ate advantages are to be obtained. 


Engine Mountings 


A comparison of the various types of engine mount- 
ings indicates a trend toward the use of two or more 
engines of small horsepower, rather than the use of a 
single engine of large horsepower. This is in no small 
part due to the small number of good engines from 
which to choose—a condition that hampers plane de- 
velopment to an appreciable extent. 

The use of a limited number of multiple engines, how- 
ever, has a marked advantage. Weight is distributed, 
and size of members decreased; controllability is bettered, 
and in case of failure of one power unit, flight may be 
maintained or prolonged on the remainder. 

In Fig. 3 are shown several typical engine mounting 
arrangements. The feature of the N-C arrangement 
is a pusher and a tractor in tandem in the center. As 
originally flown, this type had a single tractor in the 
center, the pusher being added for the transatlantic 
flight. The arrangement, while ideal with respect to 
streamlining and centralization of weight, is dependent 
upon propeller efficiency. 

The arrangement of the engines in the Martin Bomber 
may be said to be standard for planes of this type. In 
this particular case the installation is well worked out, 
and tied into the structure in a clean and efficient 
manner. 

The Gallaudet mounting, shown in Fig. 3, No. 3, is 
unique, in that the engine is in the central portion of 
the fuselage, turning a pusher propeller, with the fuse- 
lage extending through and to the rear of the propeller. 
The advantage is that no more area is exposed than is 
absolutely necessary; and with the exception of the 
pontoon, that exposed is in line with the inefficient part 
of the propeller. Furthermore, this structure permits 
the fuselage to be carefully streamlined, and the center 
of resistance to be approximately in line with the center 
of thrust. Though partly dependent on other features 
of construction, the efficiency of this arrangement is in- 
dicated by the high speed of the machine. 


inboard engines have been placed in 
so that their propellers rotate in the 
slip stream of the forward pro- 
peller, with a resulting periodic interference that is dis- 
tinctly noticeable. That this condition may be overcome 
and the general arrangement maintained is an indicated 
immediate development. 

In general arrangement of passenger carrying space, 
the Curtiss Eagle likewise indicates a general trend. On 
jarge multi-passenger ships, the enclosed fuselage and 
parlor car seating arrangement is common. To some 
extent closed cockpits are being used in the smaller ships, 
and it appears that more complete protection for the crew 
will be given careful attention in the immediate future. 

It was stated that airplane development was hampered 
because of the few good engines available, hence new 
designs could be nothing but re-worked old ones. Engine 
designers, on the other hand, are hampered because the 
plane designers will not design for engines that have 
not proved their worth. 


The Radial Engine 


There are indications that designers would welcome 2 
radial engine similar to the Salmson and Cosmos types 
of foreign practice. The Lawrence 3-cylinder radial air 
cooled engine, of this country, is of this type, but in its 
present sizes is too low powered for general use. 

The advantages of this type are (a) ease of stream- 
lining, (b) accessibility, (c) centralized weight, in addi- 
tion to the advantages in the construction of the engine 
itself. 

There has been one phase of airplane design that has 
been very nearly wiped out by flying experience gained 
during the war—and that is the attempt to get automatic 
stability. During the past period few devices have ap- 
peared to automatically fly a plane, and though one may 
appear from time to time, it is doubtful if any will be 
given serious consideration. Sufficient inherent stability 
can be incorporated in any design to render control by a 
competent pilot a matter of little concern. 

The necessity of streamlining all exposed parts is rec- 
ognized by all designers. However, the use of solid 
streamline wires instead of stranded cable and turn- 
buckles in interplane wiring has met considerable inertia. 

From an aerodynamic and weight standpoint, the solid 
streamline wire is better, and in production the stream- 
line wire has the advantage over the stranded cable. 
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Fig. 4—The Loening monoplane, showing wing 

trussing system, whereby superstructure and 

wiring are eliminated. Note that the wing 

braces have a lifting section. These are in reality 
little wings 
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(2) RIGID TERMINAL SWAGED WIRE ARRANGEMENT 








Fig. 5—The present tendency is toward the use 
of swaged wires for all internal wiring. Note the 
simplicity of the swaged wire installation as com- 
pared with the standard turnbuckle arrangement. 
It is also lighter, better adapted to quantity pro- 
duction and has 25 per cent less parts 


However, due to the fact that the streamline wire may 
fail without warning, while a simple inspection shows 
the start of a failure in stranded wire, and partially be- 
cause much of the streamline wire made to date is not 
of the material and workmanship the service merits, the 
prejudice of designers and pilots is against it. 


Flying and Landing Wires Eliminated 


At least two planes now available for civilian purchase 
have eliminated flying and landing wires. One, the 
Loening monoplane, shown in Fig. 4, accomplishes this by 
diagonal struts extending from the fuselage to the wings. 
These struts take both the flying and landing loads, the 
drift loads, however, being taken by the usual stagger 
wires. 

The section of these diagonal struts is to be noted. 
It is in the form of a thick wing section, so that it is in 
effect a small wing, and is not entirely a parasite. 

The second plane is the Vought V.E.-10 flying boat, 
shown also in Fig. 4. This is a biplane, with the upper 
wings having a greater span than the lower, and the 
struts diagonally placed from the hull out—the Warren 
type truss. These struts take both the flying and the 
landing loads—the former being taken by wires running 
through the centers of the struts. It is questionable, 
however, whether these wires are necessary. Stagger 
wires are used in the usual manner. 


Standardizing Parts 


Another healthy tendency in commercial plane develop- 
ment is that of standardizing parts. For example, on 
the Vought flying boat just mentioned, the upper and 
lower wings are identical except for fitting location. Hence 
a spare upper wing can be used on a lower replacement, 
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and vice versa. The fittings are also standardized, and 
because of the type of truss bracing, the wings may be 
set up by one with little experience. The ailerons are 
also interchangeable. 

The Cato monoplane, a small ship recently announced, 
likewise has interchangeable parts—the right and left 
elevator and the rudder being interchangeable each for 
the other. The landing gear and other similar parts 
are understood to be interchangeable in a similar manner. 

Commercial aviation will demand further development 
along the line of standardization, and it will apparently 
be one-of the phases of the next period. 

The excellent performance of the twin motored De Havi- 
land mail plane, as reported by the Post Office Department, 
indicates the adaptability of a plane of this type to com- 
mercial uses. It differs from the large twin motored 
planes now in use chiefly in size, and has all of the bene- 
fits of that type of construction—namely, reliability, effi- 
ciency and safety. And because of its smaller size, it can 
land on a smaller field. 





Industrial Safety Standards 


CONFERENCE on industrial safety codes was held 
A at the Bureau of Standards in Washington on De- 

cember 8, to consider the methods to be followed in 
the development of a series of national industrial safety 
codes, and their introduction into use. It is particularly 
desired to secure general co-operation in the preparation 
of these standards by those who will be concerned with 
their application and the work can be effective only when 
the efforts of all the interested parties are properly co- 
ordinated and a set of codes which can be applied uniformly 
in the different states is made available. 

At this conference, arrangements were made for a joint 
Safety Code Committee on which the Bureau will be rep- 
resented, to recommend a list of codes which should have 
first attention as well as the most suitable organizations 
for carrying out their compilation. As a result of a vote, 
it is evident that the general sentiment is in favor of hav- 
ing the Bureau, as well as engineering societies and other 
bodies, prepare standards in accordance with the methods 
of procedure of the American Engineering Standards Com- 
mittee, and submit the resulting codes for the approval of 
that committee, in order to secure their more general ac- . 
ceptance and use. 
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} GENERAL POWER PLANT WINGS AND TAIL DATA 
' A 
Manufacturer _—— ENGINES oes CHorD SPAN 
and Model — 
Crew Total 
Type Use and H.P. 
. Pass. 
Length,| Height, | Width, No. Make Upper | Lower | Upper, | Lower, | Upper, | Lower 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
ape ‘auhidecataoienoue’ PB Boat........|SP......} 28-11 12-7 | 48-6 2 1 Aeromarine.............. 130 Vw } 6- 3 6-3 | 48-6 | 37- & 
accu aii oawenke .. ITB Land....... SP...... 16- 1 — 28- 4 1 1 I Sa kcal tac eneces RO 40 Poien Sout 4- 6 4-6 | 28-4 i 
Dotes., i cic haere lane .-|TB Seaplane.... .|SP...... 27- 0 13- 0 43- 0 2 1 Curtiss OXX-2.......... 100 6% 4° 5- 9 5- 9 43-0 43- 0 
ici cadikincnnbecs ator TM Land.......|SP......| 20-10 nisin 29- 0 1 1 i Micmcirenadisceaoss 72 “a sii 7-0 ieee 29- 0 severe 
Monoplane 
—.------ eee ee eee 9-5 | 36-0 3 1 Curtiss K-6........ exes 150 es ee 5- 0 5-0 | 36-0 | 36-0 
0) 
—_ ie aebnaeeee -++-+e-- IPB Boat. ... . ae 28-10 11-10 49-10 2 1 ae bind 100 6° 6° 5- 0 5- 0 49-10 38- 7 
i lle ->- PB Land........(C..... Rate .... | 61-4 8 3 | Curtiss K-6.............. 450 wessés ee 6- 9 6-9 | 61-4 | 61-4 
Curtiss......... TB Land.. | eee wank ee ee rr ee ; seis 
HA Mailplane _ 
— mires irae TB Land........|SP.....| 17- 6 611 10-3 1 1 Specially designed........ 37 6° 6° 3- 4 2-4 1 19-3 ] 19- 3 
Dayton. Wright nv dcdastnandae TB Lend........|P.......1 3-2] 11-9 | 42-6 3 2. rea 420 | 3° 3° 5-6 | 5-6 | 42-6 | 42-6 
ey Ceacnantaces .+++eeeeTPM Land...... [SP 18- 7 5- 0 | 33-0 1 1 Indian Motorcycle........ 36 aia west 4- 6 sbtels 33- 0 ve 
Gate beet wh edernnsaeower TB Land....... Poss 28- 0 9-6 | 40-0 3 1 re : 171 3° 3 6- 0 6-0 | 40-0 | 38-0 
Hild & Marshonet....... oof TO Eend........18P.....1 16 7-0 | 24-0 1 1 Hild & Marshonet.... 20 4° 4° 5-0 to | 4-6 to} 24-0 
Sportplane 3- 0 3- 0 
OS errr TB Land........ SP 16-3 | 8-0] 28-0 1 2 i Se Sees = 35 oe bie ee) sc. aes 
R. C. J. Junior 
CI ha necnscsises staan TB Land. SP 18-11 8- 1 28- 0 1 t Be Wiiedcweccncceus , 35 4° 414° 4-0 aed [8-0 a5 
R. C. J. Sport ; 
— xeewa TB Land C 48- 0 15- 0 91-0 28 2 Liberty-12........... ; 800 3 34° 9-10 9-10 91- 0 91- 0 
Lawson ‘nee .. (TB Land...... SP 25-0] 8-0] 39-0 2 1 | Hall-Scott.............. 100 | 3° 3° 5-2] 5-2] 39-0 | 36-0 
Lewis & Vought.............---|TB Land........{SP......] 22-4 | 8-7 | 343 2 1 | Hispano-Suiza...... Y 150 | .... ers 4-7] 4-7] 34-3 | 34-3 
Lewis =e. See —l Us SP. 27-0 | 10-5 | 36-0 3 1 Curtiss OX-5..... “5 90 4° 4° 5- 2 5- 2 | 36-0 | 28-58 
Loening Lesceseceeseee s+++++ [TM Seaplane... ./SP. 13-11 | 5-0 | 18-0 1 1 | Lawrance 3-cyl......... 60 . ae GT 22-Q | ... 
itten 
“ SF cca wetales ae TB Land.... MorC..| 53-10 17- 6 | 105- 0 3 3 Liberty-12.............. 1200 414° 3% 11- 0 11- 0 | 105- 0 | 105-0 
— Meer i  . .£——— 29-11 11- 6 54- 5 1 2 Hall-Scott L-6.......... 400 ad 3° 5- 6 5- 6 | 54-5 °4~ 5 
a arskentenesetrietige TB Land,... M 46- 0 14- 7 71- 5 2 2 Se 800 Ya a 7-11 7-11 71- 5 71- 5 
ailplane 
Martin ; Se.) wn een eo ee oe ee 12 2 Liberty-12........... , 800 - ag 7-11 7-11 | 71-5 | 7l- 5 
Transport 
vp. oer. | SP. 13- 4 7- 4 | About 1 i A.B.C. Gnat....... 45 3- 6 3-6 | 15-0 | 17-11 
- 19- 0 
Moryland.... act tinthlateench ascend SP. 17-7 roe 26- 0 1 1 ) eee 35 phi a 4-0 2-4 26- 0 20- 6 
Be!lanca 
os da paabueu des TB Land........ SP. 27- 0 11-7 | 44-7 3 1 Hispano-Suiza... .. 150 6- 0 6-0 | 44-7 | 32-7 
Standard J-1 
a ivsesaasonapnes Biplane Land... |SP.....| 20-0 8-7 | 30-0 2 1 Le Rhone....... ; 89 2° 2° 4- 6 4-6 | 30-0 | 30- ¢ 
a ba mea ; ..+e+++++-|Biplane Land... |M or P..| 24-10 9-0 | 38-0 4 1 Hispano-Suiza... .. 15) - y a 5- 0 5- 0 | 38-0 | 38-0 
Crepe beeeesnens .+++++++- {Biplane Land....|C.......] 36- 13- 0 | 56-0 12 2 | Hispano-Suiza.......... 600 | 5° 3° 8- 0 6-7 | 56-0 | 42- 0 
Orenco.......... yu wieew ease Biplane Land... .|P...... 25- 9 10- 3 38- 0 4 1 Hispano-Suiza........... 150 2° 5- 6 5- 6 38- 0 28- 0 
PR ii cknasnvivenisadenes TB Land....... SP. 25- 0 8-11 | 37-0 2 1 Packard, 8-cyl.......... 160 Pree ian ore sachs 37- 0 | 37-0 
Ls > ene i ara ae nS TB Land....... SP 20- 8 8-10 29- 0 2 1 DID. 6 6 eicicceeins 80 1° 5- 6 5- 6 29- 0 29- 0 
Thomas-Morse — ee | — . | 21-6 9-0 | 32-0 2 1 Se 80 24° 1%° 5- 6 5- 6 | 32-0 | 32-0 
S. 
Tee ene. Tere:  ———— 25- 5 11- 0 45- 6 2 2 Hispano-Suiza.......... 600 +° -k° 8-10 8-10 45- 6 ays 
bs ° irre Fm aue tina TB Land...... SP......| 26- 6 ahead 36- 4 2 1 MN uec auetscwbuecs 90 3° 3 5- 6 5- 6 i 4 30- 4 
Wittemann-Lewis..............|PB Seaplane.....|C or M. | 54-0 ..-- | 100-0 4 2 Hall-Scott L-6........... 400 4° 34° 8-0 to | 8-Oto | 100-0 | 7I- 
_Twin Hydro | 10- 0 10- 0 
ae. oe ll er 35- 1 1l- 9 52- 0 5 1 Babertgedd. .2.00scccceces: 330 3° 3° 6- 9 6- 9 52-0 52- 0 
tisk dinas asia TB Land ‘|s 14- 0 . | 3-0 | 4 1 | IndianorH-DMotoreyce.| 18 | .... | .... |... |... | 28-0 
Sport Monoplane | | | 





























KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 


A—Ambulance G—General service (Military) 
AT—Australian trip machine M—Mail carrier 
ASP—Anti-submarine patrol O—Observation (Military) 
B—Bombing P—Passenger 
C—Commercial (passenger and freight) PB—Pusher biplane 
DB—Day bombing PM—Pusher monoplane 
F—Fighting PP—Police patrol 

FF—Fire fighting PT—Pusher triplane 


Excepting where otherwise stated, all of the machines in the above table are either in production or are built to order. 
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mercial Airplanes—1919-1920 
by Arch. & Don. R. Black) 
WINGS AND TAIL DATA—Continued WEIGHT IN LBS. PERFORMANCE 
Hi z 
ARE: Seu F GH 4 
REAS IN SQUARE FEET hom . Cims z= E 
Gas Useful 3x <e an 
mn * a Bi a Gap | Stagger | Sweep- | Dihe- |Empty| and ~~ } cc per | Lb. | Lb. aa be qs 
fa| 3 8 £ Fe & |g3 Ft-In| In. back | dral Oil °88! Cent HP. Sq. Ft Ss] es g gs 32 
ss} £/2)2|2| 3 | 22 — MPH.| 28/3 | & | ret | ES | & 
= < a 25] 3 Z <> B | 
504 | 58.0 | 39.0} 25.6] 15.0] 17.0] .. | 66 8 ? 1,835] 278] 640 | 2,475] 25.9 | 19.0 4.9 75.0 .. | 43.0 | 10.0 | 2,600 |10,000 188 
bigtis 600 225 | 825] 27.31 20.6] .... 60.0 .. [30.0] .. Cn ee See 
493 | 36.0 30.0] 6.0] 12.0] .. 6-0 2914 a 2,445 24.5 5.0 70.0 .. | 38.0] 10.0] 1,800 |...... 175 
186 | 23.8 | 15.5] 13.8] 4.5] 6.97 .. a a 5° 2° 474] 80] 253 726] 34.9 | 10.1 3.9 | 68.0 .. | 25.0] 10.0] 4,500 |12,000 | ...... 
a 1,564] 310] 790 | 2,354] 33.6] 15.7] .... 96.0 .. | 49.0] .. ey 15 ,000 290 
401 | 44.9 | 33.4] 30.3] 15.7] 20.4] .. | 64 2° 1,832] 262] 600 | 2,432] 25.0] 24.3 6.1 69.0 .. | 45.0] 21.0] 5,000 |...... 325 
770 a 5,130 2320 | 7,450] 31.2 | 16.5 9.7 | 107.0 .. | 55.0 | 10.0 | 4,075 |...... 350 
171 1661 7.51 SBT .. 3.3 -» 13-9to 9 0° up. 476] 76 | Appro|ximatelly 19.2 6.1 81.0 .. | 38.0] 10.0] 3,000 |...... 243 
3-3 3° low 236 712) 33.1 
441] 71.6 | 38.4] 24.0] 6.0] 13.5] .. | 5-10] 12 3° 2,400) 550 | 1010 | 3,410] 29.6] 8.2] 7.80 | 115.0 .. | 53.0] 10.0 110,000 |...... |... 
130 12.0} 8.0] 2.0] 4.0 7? 600] 55 | Appro|ximate|ly 22.8 | 6.30 80.0 .. | 40.0 oS Be 1€0 
220 820| 26.8 
450 | 43.0] 38.0] 28.0] 5.5] 14.0] .. | g6 | 16 x 2,106} 290] 794] 2,900] 27.41] 17.0] 6.50 78.0 | 4,000} 38.0 | 10.0 | 2,800 |...... 234 
160} 13.0] 6.0] 11.0] 3.0] 6.0] .. .. | 40°to | + up. | 0° up. 450 250 | 700) 35.7] 35.0] 4.37 65.0 .. | 35.0] 1.0 er) | mee 
12° — low. | 6° low. 
206 4-3 8 ee 340 240] 580] 41.3] 16.6] 5.90 74.0 .. | 87.5] 10.0 | 6,500 |...... 296 
206 20.0} 16.0] 2.5] 6.5] .. | 4-8 8 3° 450 ce uy we 80.0 so OE GE. Woccon Be mecce. 
1707 }130.0 115.0 }100.0 | 25.0) 45.0] .. | ow |] .... 3° 144° | 7,517] 2410 | 6412 |13,929] 46.0] 17.4] 8.20 | 110.0 .. | 43.0] 10.1] 6,000 {17,600 430 
90.0 |10,000 18.5 |10,000 
350 | 40.0 =e a 5-1 8 1° 1,200 700 | 1,900] 36.8 | 19.0] 5.40 | 90.0 .. | 40-0) 10.0] 6,000 |...... | 20... 
299 | 37.4] 19.0] 17.0] 23] 7.8] .. | ao | a0 144° |.1,295} 181] 630] 1,925) 32.7] 12.8] 6.40 | 110.0 .. | 48.0] 4.7] 5,000 |20,750 250 
103.5 {10,000 13.0 |10,000 
300 | 34.4] 27.0] 19.0] 13.0] 10.0] .. 5-5 2° 1,330) 125} 620] 1,950] 31.8] 21.7] 6.50 78.0 "| 46.0 is oan Shae 200 
72} 11.0 8] 5.3] 2.5] 3.6 is 1° 360} 64] 224 584] 38.2 | 10.6] 8.10 | 100.0 .. | 50.0] 10.0 | 7,000° |...... 100 
2200 }200.0 |174.4 | 83.2] 28.0] 78.9) .. 41-9 0° up. |12,400} 4990 | 7600 |20,00C] 38.0] 16.6] 9.10 | 110.0 .. | 55.0] 9.1] 6,000 {17,500 | ...... 
2° low. 109.0 | 6,000 17.8 |10 ,000 
546 | 70.6 | 38.4] 24.0} 6.0] 33.5] .. | 5-6 | 12 3° 3,14C] 805 | 1660 | 4,800] 34.6] 12.0] 8.80 | 107.0 .. | 53.0] 5.0] 4,500 18,000 321 
‘ 104.0 | 9,000 12.0 | 9,000 
1080 }130.0 | ‘2-3 | 43.2 | 17.6 | 32.9] .. | g¢ 5,835] 1775 | 3665 | 9,500] 38.6 | 11.9] 8.80 | 115.0 .. | 55.0 | 25.0 |10,000 15,000 460 
1080 |130.0 | 62.3 | 43.2] 17.6] 32.9] .. | g¢ 5,835] 1775 | 3665 | 9,500] 38.6 | 11.9 | 8.80 About .. | 55.0 | 25.0 ]10,000 115,000 460 
101! 10.0) 9-5] 6.7] .. a3) .. Les 35] 52] 220] 570] 38.6] 12.7] 5.50 | 135.0 ee 3.0] 5,000 |...... | wo... 
112.0 {10,000 6.0 10,000 
150 aa ae : 400 375 775) 48.4 | 22.1] 5.20 85.0 :, | 34.0] 1.0 a |e 
444 | 54.0 | 23.7] 22.0] 3.7] 10.0] .. 5-11] 12% 5° 3° 1,660} 200] 650 | 2,310) 28.1] 15.4] 5.20 | 110.0 35.0 St Ay 15.000 Bo oseccn 
249 | 31.2 | 16.8] 13.8] 3.8] 67] .. | ae] 15 985] 110 | 585 | 1,570} 37.3] 19.6] 6.30 95.0 .. | 38.0] 14.3] 5,000 |...... 214 
88.0 |10,000] 38.0 | 41.0 |10,000 
985 | 42.3 | 26:71 91.6] 43] 9.6) .. | gol w 14° | 1,477] 250] 955 | 2,432] 39.3] 16.2 | 7.20 | 100.0 .. | 43.0] 9.0] 5,000 ]...... 290 
88.0 10,000] 24.0 |10 ,000 
680 | 68.5 | 33.3 | 34.0] 11.0] 32.2] .. 7-0 5 3,530} 1100 | 2470 | 6,000} 41.2 | 10.0] 8.80 | 140.0 .. | 48.0] 4.315,000 ]...... 422 
124.0 10,000] 48.0 | 11.0 |10,000 
317 | 30.0 | 24.0 | 22.0] 21.0] 12.0] .. | 59 O° up. | 1,530) 250] 970 | 2,500] 38.8] 16.7] 7.90 73.0 .. | 42.0] 11.0] 5,000 |...... 126 
1142 low. 65.0 {10,000 26.0 |10 ,000 
387 | 48.0 | 30.0] 22.0] 5.0] 11.0 : «+++ | 1,520) 240] 647 | 2,167] 30.0] 13.5} 5.60 | 102.0 the n= 7.5 | 5,000 |...... 255 
98.0 }10,000 18.1 10,000 
296 | 31.0 | 14.5] 16.8] 3.6] 8.5] .. | 410] 24% 2° 924) 152] 472 | 1,396] 33.8] 17.5] 4.70 | 105.0 .. | 40.0] 10.0] 8,000 {18,000 | ...... 
350 | 49.0 | 14.5] 16.8] 3.6] 85) .. | 46] 23 won 1,005} 155 | 475 | 1,480] 32.1] 18.5] 4.30 | 97.0 38.0 } 10.0] 6,500 |...... | woo... 
4° iow. 
645 | 44.0 | 16.0] 34.0] 4.0] 22.0] .. | 68 ? 2 ,864 2700 | 5,564) 48.5] 8.2] 8.70 | Estim i a en aan 
122.0 10.0 | 9,000 
5-6 O° up. | 1,250 600 | 1,850] 32.4 | 20.5 ee ian A: ees eee 
214° low. 
1454 108.0} 7.5] 22.0] .. | 80 144° | 7,525] 3800 | 5225 }12,750] 41.0 | 31.9] 8.77 85.0 .. | 50.0] 4.0] 1,000 {10,000 | ...... 
70.0 10,000 30.0 | 5,000 
639 | 84.8 | 44.0] 21.0] 7.5] 11.0] .. | 60 Ko 2,535} 650 | 1505 | 4,040} 37.2 | 12.3] 6.30 8.8 ae 30.0 | 30.0 {10,000 |15,000 | ...... 
200 190 | 39u} 48.7 | 21.6 oF eae, OR ek ee eee oe 
KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 





PQ—Pusher quadruplane 
R—Reconnaissance 
S—Scout 

SP—Sport 

SS—Ship scout 
T—Training 
TA—Transatlantic 
TB—tTractor biplane 


TPB—tTractor pusher biplane 
TPT—tTractor pusher triplane 
TF—tTrench fighter 
TM—tTractor monoplane 
TP—Torpedo plane 
TT—tTractor triplane 
TQ—Tractor quadruplane 


F Excepting where otherwise stated, all of the machines in the above table are either in production or are built to order: 
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GENERAL POWER PLANT WINGS AND TAIL DATA ij 
| OvpR-ALL ANGLE OF . 
Manufacturer } DIMENSIONS ENGINES INCIDENCE CxorpD Span 
and Model 
: 
Height, | Width, No. ; a 
Ft.-In. | Ft.-In. Ft.-In. ‘t.-In. 
Aeromarine................... PB Boat....... ; ; ‘ Aeromarine. . 
Booing So ada ; ....+-|TB Seaplane... ..|T. 27- 0 12- 7 43-10 2 1 Hall-Scott A-7-A. , 100 614° 4° 5- 9 5- 9 43-10 43- 2 
C-Hall-Scott ; 
Christmas........ .|TB Land.. S 21- 0 7-6 | 28-0 1 1 Liberty 6 185 314° 3° 5- 0 2-6 | 28-0 12- 0 
Bullet 
ee TB Land.. F.. 23- 4 8-11 | 37-6 2 1 Curtiss K-12... 400 4- 6 4-0 | 37-6 | 37-6 
18-B Hornet ; , 
Serer! Ue mf 23- 3 9-10 31-11 2 1 Curtiss K-12..... 400 All | 214° All |3-6 All |31-11 : 
18-T 
_ | Re ..|TB Boat. . . ASP... 68- 4 24- 5 | 126-0 5 3 Liberty-12... : 1080 ad Py 12-0] 12-0 |126- 0 96- 0 3 
TPB Boat Liberty-12. . ; ; 1600 3° a 12- 0 12- 0 | 126-0 96- 0 
TB Land.. Hispano-Suiza. . . . 150 r - 5- 0 5- 0 43- 7 | 33-11 
eee ..|PB Boat 38- 6 Liberty-12 abies 330 | 51° | 514° 6-3] 63 | 74-1 | 64-2 
asp direriewrnbas = TB Boat. . 46- 2 Liberty-12... 
|TB Seaplane.....|F 30- 9 10- 7 36- 0 | 2 1 Liberty-12... 385 ‘ 6- 0 6- 0 36- 0 36- 0 
Curtiss prrensenediens il TB Seaplane T. 29-19 10-10 53- 4 | 2 l Hispano-Suiza. ; 150 rd as 5- 0 5- 0 | 53- 4 43- 0 
N-9-F 
= * ee re TB Land.. F 29-11 9-8 | 42-7 | 2 1 Liberty-12..... ag 400 3° 3° 5- 6 5- 6 | 42-7 42- 7 
DH-4 
Dayton-Wricht..... [rs Land ke tch| 17- 6 6- 1 19- 3 | 1 1 Specially designed. . 37 6° 6° 3- 4 3- 4 19- 3 19- 3 
T-4 Carrier 
Gallaudet , |FB Seaplane \F 33- 5 46- 5 | 16- 6 | 2 | 1 Liberty. ...... ~ 330 2’-10” | 2’-10" 7- 0 7-0 | 46-6 | 45-0 
\~ | 
Lawson Ire Land , 25- 0 8-0 39- 0 | 2 1 Hall-Scott. .... 100 3° 3° 5- 2 5- 2 39- 0 36- 0 
MT-2 
Lawes & Vought ITB Land ee | 22- 4 | 7 | 34- 3 | 2 1 Hispano-Suiza... .. 150 4-7 4-7 34- 3 34- 3 
ad | 
Loening... uawaes |TM Seaplane ss } 13-11 5- 0 | 22- 0 | 1 1 Lawrance 3-cy! 60 4° sews 4-0 22- 0 
Kitten | | 
kage. , arenes \TB Seaplane... jSS } 17-4 6-10 25- 2 1 1 Lawrance 3-cyl. .. 60 4° wang 5- 0 25- 2 
Yat | } | 
Lessing. cKnDantecncs Paeeased \TM Land ..1P..... | 23- 9 6-8 | 33-4 | 2 | 1 | Hispano-Suiza. . 300 2° piel 7-0 33- 4 
M-8 | 
oe * t fretvdeeacesess |TB Land \F | 20-1 99 | 42-1 | 2} 1 Liberty-12... | 435 a boa 6- 8 6- 8 | 42-1 | 38-6 
2 
PCr staanevenwiees ITB Land IB 46-0 | 14-7] 71-5 } 3 2 “iberty-12 ° | 800 2° 2° 7-11 7-11 71-5 | 71-5 
Bomber 
Martin............. \TB Land \Milit. | 46-0 | 14-7] 71-5] 12 2 |Liberty-12... 300 | 2 2° 7-11 | 7-11 | 71-5 | 71-5 
Transport | Trans. | | | | 
Orenco |Biplane Land F | 18-10 | 7-4 | 26-0 1 | 1 |Gnome | m1 y 4-0 | 3-9 | 26-0 | 23-0 
B | | 
Orenco........ -+sseree++-|Biplane Land. . i 18-10 | 7-4] 2-0] 1 — |Le Rhone | 80 | 2° 1° 4-0 | 3-9 | 26-0] 23-0 
Cc | | 
Orenco ere. = ct | 18-10 7-4 | 26-0 | 1 | 1 Le Rhone Sinel 80 9° 1° 4-0 3-9 | 26-0 | 23-0 
C-2 | | 
Orenco . .---|Biplane Land. . Ir 18-10 7-4 | 26-0 | 1 1 |Le Rhone. . ‘ | 80 2° 1° 4-0 3-9 | 26-0 | 23-0 
C-3 | 
Orenco eecececeeeees++ | Biplane Land. . be 28- 7 10- 2 45- 0 | 9 1 | Liberty-12. ; 400 3° 3° 6- 6 6- 6 | 45-0 | 45-0 
E } 
BG ois ccservresioinnsipas Biplane Land. . Ir 28- 7 | 11-10 | 43-0 | 2 | 1 ‘| Liberty-12.. ; 400 3° 3° 6- 6 6- 6 | 43-0 | 43-0 
und | } 
Oe sambnvesoewecaenen Biplane Land O ..| 36-0 13-0 | 56-0 | 3 2 | Hispano-Suiza 600 5° + 8-0 6- 7 | 56-0 | 42-0 
Thomas-Morse Seal airnaiathq alee TB Land.. iF 19-11 | 8-0 | 26- 0 | t 1 | Hispano-Suiza ; 300 —%° —%° 5- 3 5- 3 26- 0 | 24-6 
2 -3 | | | 
Thomas-Morse.............06+ TB Land........!T, | 19-10 | 8-1 | 26-6 | 1 | 1 Le Rhone ...... 80 24° 24%° 5- 6 4-3 | 26-6 | 25-6 
5-4-C | | } 
eager... -++++++|TB Land... ” | 1-4] 70] 22-6] 1 1 |Le Rhone 80 | . we we wes EOD as 
S-4-E 
Thomas-Morse leche -+++++++/TB Seaplane... .|T. | 22- 9 9 7 | 26-6 1 | l Gnome Mono 100 Pt me gone bene 26- 6 | 26-6 
8-5 
U.S. Army........... ..|TB Land.. F. | 2-3 | 97 | 41-7 2 | 1 |Liberty-12... 400 - 5-6 | 5-6 | 41-7 | 41-7 
Le Pere C-2 | 
ar aa TB Land |F or DB| 25- 5 8-3 | 39-4 | 2 | 1 Hispano-Suiza 310 “6 Susi 5- 6 5-6 | 39-4 | 39-4 
U.S. Army.. TB Land.... IR | 30- 3 10-6 | 45-11 | 2 | 1 Liberty-12...... 400 3° 3° 5- 9 5-9 | 45-11 | 45-11 
USD-9-A : - 
a aah TB Best JASP....] 49 4 | 18-9 | 103-9 | 4or5 | 2 — |Liberty-12..... 660 | 337 | 334° | 8-0 | 8 0 {103-9 | 74-4 
Prrainsd ‘ | | | | | F 
Wittemann-Lewis TB Land T | 27-2 | 11-7 | 42-0 2 1 |Hall-Scott...............| 100 | 4%° | er | 5 6 5- 5 | 42-0 | 34-0 
— | | 

















KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 
A—Ambulance G—General service (Military) 
AT—Australian trip machine M—Mail carrier 
ASP—Auti-submarine patrol O—Observation (Military) 
B—Bombing P—Passenger 
C—Commercial (passenger and freight) PB—Pusher biplane 
DB—Day bombing PM—Pusher monoplane 
F—Fighting PP—Police patrol 
FF—Fire fighting PT—Pusher triplane 
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it d Naval Type Airplanes 
tries by Arch. & Don. R. Black) 
WINGS AND TAIL DATA—Continued WEIGHT IN LBS. PERFORMANCE 
—_—_—_—_ QP ; = 
Hicu Fs = 
ArgAs IN Square FEE1 > SPEED = Cums ag a 
u . se 
—— Gap, | Stagger,| Sweep- | Dihe- | Emp-| Gas | Use- | Total] per | Lb. Lb. Ba —S as 
= ke me Pie <o |Ft-Inj In. back dral ty | and | ful | Gross} Cent |} —— | —— - re o a] oS 
gda| 2/8 18 13 t | 28 Oil | Load Gross| H.P. | Sq. Ft. 3/87] 28 ac 
aa g = : 3 3 bs FS M.P.H.| £8 = Feet ES Se 
re 3 3 ® om ps sq ac = 3 a 
=/é |i Zz é 
50 58.0 | 39.0 | 25.6] 15.0] 17.0 ae 6-6 8 i 1,835] 278 640} 2,475) 25.9 | 19.0 4.9 75.0 os 43 10.0 | 2,600} 10,000 188 
495 | 56.0 30.0 6.0 | 12.0 ne 6-0 2914 234° 1,940) 155 515] 2,455) 21.0 | 24.6 5.0 73.0 i 46 10.0 | 2,500] ...... 160 
170 4-2 1,820 280| 2,100} 13.3] 11.4| 12.4 | Estim.| .. | 50-60 Estim. | 510 
170.0 14,700 
5-0 1614 1,988 1,013] 3.001) 33.8 7.5 ee 160.5 si 59 10.0 12,500) 22,000 500 
152.0 |20,000 27.0 |20 ,000 
287 | 21.6 | 14.3] 13.0] 5.2] 8.7 5° 1,825} 445 | 1,075] 2,900] 37.2] 7.2] 9.4 | 163.0 | |. | 58 | 10.0 |15,000] ...... 550 
2,380 1265.0 1276.6 }240.1 | 79.0] 69.0] .. | 13-6] 9 0° up. [13,000 9,000|22,c00] 41.0] 20.4] 9.2 | soo] .. |. |. fo. do. dn. 
‘ 3° low 
2 380 |265.0 |276.6 |240.1 | 79. 69.0 13-6 9 Ba 15 ,874| 9,650] 12 ,126}28 000] 43.4 | 17.5 14.7 RO :, ) HP yc.d SN. EM er ee a eS OR oe 
’ 3° low. 
33 | 35.2 | 28.7] 22.0] 3.8] 12.0] .. | 5-1] 46° 1° 1,595} 190| 550] 2,145) 25.6] 14.3] 61 | 93.0] .. | 50 | 96.0 |18,0001 18,000 232 
893 1105.3 | 54.8 | 45.6 | 19.6 | 26.0] 16.0 7-7 yg 4,300 —_ 2,132) 6,432) 33.1 | 19.5 8.0 91.0 + 55 oe. | i: en 
0 
1,164 |131.0 [108.0 | 58.4 | 31.1 | 27.9 | 24.0 8-0 ha 6 500) 1695 | 3 ,500)10 900] 32.1 | 16.5 9.4 95.0 ae 56 100] 3,000) ...... 370 
390 | 24.4 | 25.0 | 22.9] 18.9} 16.8 5-10 414° |4+3° up.| 2,450] 550 | 1,150] 3,600] 31.9] 9.4] 9.2 | 1260] .. | 62 | 10.0] 9,700] ...... 330 
to 4-8 —1° low 
496 29.0| 22.0] 8.0] 12.0] 8.5] 5-0] 49° -. | 2,000 510] 2,510] 20.3] 16.7] 5.1 | 85.0] .. | 46 | 10.0} 3.600} 2.0... | o... 
140 | 70.6 | 38.5 | 24.0] 6.0| 13.5 5-6} 19° ave | 2,501] 457 | 1,191] 3,782] 31.5] 9.5] 8.6 | 120.5] .. | .. | 13.8 {10,000} 19,000 | ...... 
114.0 |10,000 ‘ 
1i7| 18.0] 7.5| 5.5 3.3 3-9to] 9 0° up. | 476| 76 | Appro|ximatelly 19.2] 61 | 81.0] 7. | 38 | 10.0] 3,000] ....., 243 
3-3 3° low. 236 712) 33.1 
a2 | 46.0 | 37.6 | 23.5 17.2 | 12.0] 7-0 .... | 3,915} 650 | 1,525] 5,440] 28.0| 13.5] 8.8 | 113.0 46 | 10.0 | 6,000)... 378 
15. 8,100 
“50 | 40.0 51| 3 1c | 1,200 700| 1,900] 36.8] 19.0| 5.4 | 90.0 40 | 10.0] 6,000) ...... | ...... 
»99 | 37.4 | 19.01 17.0] 2.31 7.8 -9! ue 114° | 1,295] 181] 630] 1,925] 32.7] 12.8] 6.4 | 110.0] .. | 48 | 4.7] 5,000] 20,750 250 
103 5 |10,000 13.0 |10 ,000 
72} 11.0 4.8 5.3 2.5 2.6 ig 360 64 224| 584] 38.3 9.7 8.1 1¢6.0 6 50 10.0 | 7,000) ...... 180 
116 | 10.0 6.6 7.5 4.0 3.6 ag 525 80 240} 765 | 31.4] 12.8 6.6 100.0 50 10.0 | 7,000) Approx. 200 
8 500 
Lane sae ae) a0) on) | 1° 1,130| 290 | 1,188] 2,608] 45.6| 7.0| 10.0 | 146.0 53 | 20.0 | 2,000] 26,000 | ...... 
51 59.1 29 27.7 a) 14.0 | 6-0 VV 2 ,675 622 1,348 4 022 33.5 9.3 7.8 136.0 1,000 About 5.0 5 ,000 21,000 340 
| | 5 11.0 |10 ,000 
1130.0 | 62.3 | 43.2 | 17.6 | 32.9 $-6 5,862) 1492 | 3,801] 9,662] 39.3 | 12.1 | 9.0 | 113.3 56 | 10.8} 6,500] 17,000 | ...... 
| 21.4 |10 ,000 
30 1130.0 | 62.3 | 43.2 | 17.6 | 32.9 | 8-6 5,835] 1775 | 3,065] 9,500] 38.6] 11.9] 8.8 | About 55 | 25.0 | 0,000] 15,000 460 
| 5.0 
190 | 17.9 | 12.2 | 13.3] 2.4] 5.4 | 3-9 | 19 985} 210| 305] 1,290] 23.6] 8.1] 7.2 | 135.0] . 45 | 3.3] 5,000] ...... 202 
; 126.0 |10,000 7. 110 ,000 
190 | 17.9] 12.2] 13.3] 2.4] 5.4 | 39] 7 835 98| 282] 1,117} 25.3] 14.0] 6.2 | 102.0| |. | 40 | 6.8] 5/000] ...... 200 
| 90.0 |10,000 18.0 |10 ,000 
10 | 17.9} 12.2] 13.3] 2.4] 5.4]. 3-9} 1314 748] 110] 342| 1,090] 31.4| 13.6] 6.1 | 108.0 | °. | 42 | 5.3] 5/000] ...... 230 
- 94.0 {10,000 16.5 |10 000 
180 | 17.9 | 12.2] 13.3 2.4 5.4 ; 3-9 131% 835) 110 282} 1,117) 25.3 | 14.0 6.2 102.0 - 42 6.8 | 5,000) ...... 230 
2 90.0 |10,000 18.0 {10,000 
57 | 92.8 | 36.8 | 27.2 6.2 | 13.6 6-0 4,090} 215 | 1,520) 5,610) 27.1 | 14.0 10.1 120.0 - 60 6.0 | 5,0u0) ...... 120 
98.0 |10,000 18.0 |10 ,000 
525 | 60.8 | 26.8| 29.6] 4.5 | 15.2 5-9 | 99 114° | 2,973] 675 | 2,039] 5,012| 40.7] 12.5] 9.6 | 130.0 | °. | 50 | 60] 5.000| ...... 406 
, 120.0 |10,000 14.0 |10 ,000 
680 | 68.5 | 33.3 | 34.0] 11.0 | 32.2 as 7-0 5 3,362) 1140 | 2,470) 5,832) 42.3 9.2 8.6 140.0 48 “Fe P2i’ | ae 450 
128.0 |10 000 8.5 |10,000 
250 | 22.0] 10.3] 17.0] 2.3] 7.3] .. | 40 2° 1,427 610] 2,037| 30.0] 6.8| 8.2 | 163.6 | -. 4.9 |10;000] ...... |... 
341 25.01 16.81 16.8) 3.51 8.51 .. | 46] 30 200! .. | 1,330 14.8) 5.7 | 97.01 .. | 45 | 10.0] 7,500] ...... 364 
145 | 16.4 | 11.2 | 16.8 3.8 7.3 1,150 12.8 8.0 112.0 55 10.0 | 8,500} 17,000 280 
40 | 30.0 | 16.8] 22.0] 3.5] 8.5 1,500 14.3| 6.2 | 95.0 50 | 10.0} 5,200| ...... 285 
415 | 64.4 | 17.0 | 33.4 3.4] 13.1 Sa 5-0 25 2,561) 484 | 1,185) 3,746] 31.6} 9.3 9.1 136.0 os =" 9.8 {10,000} 20,800 | ...... 
| _ | 127.6 |10,000| :: | 36.6 |20;000 
20 | 56.7] 21.8] 17.0] 9.7] 7.0] .. | 5-5] 1819 3° 1,842) 344 | 1,068] 2,910] 36.7] 9.7] 7.9 | 113.6 | 6,000] |. | 5.6] 6'000| 23.000 | ...... 
= 109.6 |10,000 10.8 |10 ,000 
1900 | 72.3 | 39.1| 23.6] 5.2| 13.5] .. | 62] 1014 3° 2,815} 940 | 1,706] 4,521] 37.7| 11.3} 9.3 | 124.0 | °. | 62 | 9:2] 6'500| 17,000 | ...... 
- 116.0 |10,000 16.7 |10 ,000 
1,397 {118.0 121.0 | 56.0 | 35.0 | 39.0 | 30.0 | 8-11 14° 8 ,250 4750/13 000) 36.5 | 19.7 9.3 87.0 oe 57 cae ae 531 
About | 34.9 21.6 5.4 | 12.0 6 5-6 1° 1,560 605} 2,165] 28.0 | 21.6 5.4 74.0 sts 38 10.0 | 3,000} 15,000 | ...... 
398 




























































































NOTE.—All of these machines are either in production now or built to order. Data on several recent American designs have been omitted by request of the War and Navy Departments. 


KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 


PQ—Pusher quadruplane 
R—Reconnaissance 
S—Scout 

SP—Sport 

SS—-Ship scout 
T—Training 
TA—Transatlantic 
TB—tTractor biplane 


TPB—tTractor pusher biplane 


TPT—tTractor pusher triplane 


TF—tTrench fighter 
TM—tTractor monoplane 
TP—Torpedo plane 
TT—Tractor triplane 
TQ—Tractor quadruplane 





178 AUTOMOTIVE INDUSTRIES 


January 15, 1920 
THE AUTOMOBILE 


TABLE III—British Com 


(Compiled for Automotive Industries 





















































GENERAL POWER PLANT WINGS AND TAIL DATA 
OvER-ALL ANGLE OF 
Manufacturer DIMENSIONS ENGINES INCIDENCE CHorD Span 
and Mode! 
Crew Total _ 
Type Use and H.P. 
Pass. 
Length, | Height, | Width, No. Make Upper | Lower | Upper, | Lower, | Upper, | Lower, 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
Aircraft a. = eee TB Land....... P.......] 29 6 ack 42- 5 3 1 Rolls-Royce............. 360 ‘a 3° 5- 6 5- 6 | 42-5 | 42-5 
Airco 4 
Aircraft Mfg. Co., Ltd.......... TB Land........ P.......| 30-3 | 11-4 | 45-11 5 1 Rolls-Royce............. 360 3° 3° 5- 9 5-9 | 45-11 | 45-11 
Airco 16 
Austin Motor Co., Ltd.......... TB Land....... ee 16- 0 bias 21- 6 1 1 STE 45 res tats 3- 8 3-8 | 21-6 | 21-6 
Austin Whippet 
near. Nemnadliwnnadaeaaaseal TPT Land....... _ eee 62-0 | 23-0 | 120-0 3 Beardmore Atlantic....... 1500 Mees es All |10-0 All |120-0 
Boulton & Paul................ TB Land........ _ sore 19- 0 8-0 | 25-0 2 1 | Sree 100 5- 0 5-0 | 25-0 | 25-0 
Boulton & Paul................ TB Land........ C.......] 40-0 | 12-4 | 61-0 3 2 Napier Lion........... , 900 mien wien 8-0 6-6 | 61-0 | 61-0 
Boulton & Paul uitenvasereraiwbe TB Land........ 25- 0 10- 0 | 27-6 2 1 Ts Met onauaiunoesd sa 100 ee nec 5- 6 5- 6 27- 6 27- 6 
aay je witht tesnncoeinnntie i weer P.......| 27-0 | 10-3 | 42-2 | 2o0r3 1 Hispano-Suiza........... 180 ene oe 6- 0 6-0 | 42-2 | 42-2 
! e 
7. endiesGehadeaneedesen TB Land........ P.......] 14-2 5-10 | 20-0 | 2o0r3 1 MBG. GE. os cincicces 45 wis einade outs 20-0 | 20-0 
a 
— i gemienin uxneeuccuaiale TB Land........ P.......| 25-9 | 10-1 | 39-3 | 2or3 1 Rolls-Royce............. 275 sith Kites 5- 6 5- 6 | 39-3 | 39-3 
‘oupe 
ie teninnens sncinnecs canoe TB Land........ oe 20- 4 8- 0 30- 9 1 1 siaaasae auntie 110 er saben 5-11 a 30- 9 Rpee 
Monoplane , 
Diab cnccanedaubeswakawien TB Land........ ae 20- 0 7-10 | 29-6 1 1 Sree 310 ree pitas 5- 7 4-11 | 20-6 | 26-2 
Single-Seater 
— Sinuwavatib bebacodousans TB Land........ P.......4 9 10- 1 39- 3 2or3 1 Rolls-Royce............. 275 ones poe 5- 6 5- 6 39- 3 39- 3 
ourer 
oe. ee a eee ee > TPB Land....... C....--) SI 6 20- 8 81- 8 14 4 Liberty.......... eacaa 1690 2° 214° 8- 6 8- 6 81- 8 78- 3 
man 
eS «> ae cevndenneuuwen TB Land........ eT 22- 8 8-10 25- 0 2 1 A.B.C. Waap............ 170 neo ; 5- 7 5-7 25- 0 25- 0 
FK-24 Baboon 
SA, 20. ttahuniwesbeeheda TB Land......../C.......] 34-8 | 11-3 | 46-0 5 1 Rolls-Royce Eagle........ 350 6- 6 6-6 | 46-0 | 46-0 
as 2.0. were Tes lll ee )=—| ee 20- 7 7-10 26- 0 2 1 A.B.C. Wasp II.......... 200 5- 7 3-0 26- 0 22-10 
Central Be C0. 20 ceeeesceee TB Land........ C.......| 30-3 | 12-6 | 63- 6 9 2 |Beardmore..............| 320 7-6 | 7-6 | 63-6 | 63-6 
I sis: ceniaueidannuese TB Boat........|FF.....] 49-0 | 19-0 |103-0 | 10 2  |Rolls-Royce.............] 720 2 | wee | 8&0] 80 | 103-0 | 73-0 
Fire Fighter 
| Eee TB Boat..... ee|MorC..| 41-0 | 15-7 | 79-0 6 2 Rolls-Royce. ............ 5'0 wees ver 7- 6 7-6 | 79-0 | 66-0 
Mail Boat 
A Aa wilahehniwed eit -1P@ Boat........iPP..... 27-4 10- 0 48- 6 2 1 Rolls-Royce............. 280 - oe 5- 6 5- 6 48-6 | 48- 6 
Patrol Boat 
ag Pinte etindeucescetenien Pe Beat........(8P....0: 19- 0 7-3 | 23-0 1 Ble asiirsceicieees ; 45 4— 6 3-0 | 23-0 | 17-3 
rimp 
, PP Peer ree PB Boat........ P 25- 0 8-5 | 40-0 2 1 Beardmore.............. 160 eer Pemee 5 6 5- 6 | 40-0 | 28-0 
Touring Boat 
Grahame-White............ Se | P.......] 39-0 | 11-0 | 60-0 | 40r6 2 Rolls-Royce Eagle........ 640 saci pais 6- 7 6-7 | 60-0 | 60-0 
Aero Limousine 
os * oe se eeeeereeee steeeeee TB Land........ AT.....] 27-5 11- 0 43-4 2 1 Rolls-Royce Falcon....... 275 ee wait 6- 6 6- 6 43- 4 43- 4 
ew bdineeteseeceeneseasess OT teed. «0.55. ee 39- 6 | 17-6 | 60-8 | 12er14 2  |A.B.C. Dragonfly........ 640 All |3° All |6-8 All| 60- 8 
ndon ‘i 
Nieuport...... ote eeeeerseweees TB Land........ SP.....] 166 | 8-0 | 25-6 1 1  |Cosmos Lucifer..........| 100 | 3° 3° 4-3 | 4-3 | 25-6 | 25- 6 
_ Single Seater 
Nieuport DS aiwkaeew anh>asadeue TB Land........ a .| 18-0 7-9 26- 0 2 1 Cosmos Lucifer.......... 100 anne — 4- 6 4-6 26- 0 26- 0 
Two-Seater 
AVI0......-..++: partes seeuee TB Seaplane...../SP..... 21- 4 9-9 | 25-6 1 1 Siddeley Puma........... 240 ales sina 4- 6 4-6 | 25-6 | 25- 6 
Schneider Cup Seaplane 
—. Led eereisenwonsoeene + TB Seaplane.....jSP..... 21- 6 ee 24-0 1 1 Cosmos Jupiter.......... 450 ins alent 5-14| 5-14] 24-0 | 24 0 
hneider Cup Seaplane 
So valiby Re aor a eee AT.....| 31- 6 ae 46- 6 2 1 Rolls-Royce............. 375 apis Sain 6- 3 6- 3 46- 6 46- ¢ 
Vickers esecccecs eeeesanedeanes TB Land........ -: ree 42-8 | 15-3 | 67-0 12 2 Rolls-Royce Eagle........ 750 3° 3% 10-6 | 10-6 | 67-0 | 67- 0 
Vimy Commercial 
Westland. Micidectudeveebneenes TB Land........ ey 28- 6 10- 9 | 38-2 4 1 Rolls-Royce. ............ 275 2 yg 6- 3 6- 3 38- 2 38- 2 
Limousine 























New German Department for Aerial and Automobile Traffic 


HE Department of Transport began its activities in 


It will be the problem of the new department to create 
the German Republic Oct. 1, last. It has charge of 


a comprehensive network of State automobile routes ex- 
the entire railroad service and of transport by inland tending over the whole country, and at the same time to 


waterways, and a special section concerns itself with the improve conditions of private automobile traffic and to 
organization of traffic by aircraft and automobiles. regulate it. 

Previously no less than four departments of the Gov- 
ernment shared in the economic, technical and police con- 
trol of these important methods of transportation. This 
is to be entirely changed in future. Already all authority 
in technical automobile matters of the State Transport 
Department has been transferred to the new section for 
aerial and automobile traffic, and all that remains for 
the old department is to dispose of surplus army material. 


It is reported that there is more confusion and illegal 
traffic in connection with the automobile trade than with 
anything else, and in view of the scarcity of raw materials, 
fuels and rubber, this illegal trade should be stopped as 
quickly as possible. It is urged that the orders to be 
placed by the Government for new automobiles and for 
repair work should be distributed as uniformly as pos- 
sible, as this would tend to steady prices. One plan that 
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n mercial Air Planes—1919-20 
ies by Arch. & Don. R. Black) 
— . — 
WINGS AND TAIL DATA—Continued WEIGHT IN LBS. PERFORMANCE 
Hicu = 3 3 
ArgAS IN Square Fret beg SPEED | Cim™B a3 RD 
u [eF a. 
ee Gap, | Stagger,| Sweep- | Dihe- | Emp-} Gas | Use- | Total] per | Lb. Lb. - — na 
: » ie ie ~  |Ft-In| In. || back | dral | ty | and | ful | Gross} Cent | —- | ——  - SH RS 
gal 2/8 | 8 13 s |28 Oil | Load Gross | H.P. | Sq. Ft Ss|e| 3 gis ac 
8 ts) | = Se a = nn o.. o 
ver, Se) s a} PE l|te] 3 “3 M.P.H. £3 3 = | Feet} -O = 
Tn. ia} egigl= |«|s> <|/A/3% 8 | 
a 434 | 82.0] 38.0] 24.0] 5.4] 13.7] .. |6-o] .... ee S200)... 1 Tape ee OT es BOT .n.. 2 i Pec Pose BF ccd) weccs “4 
4 487 | 74.4 | 38.0 | 24.0] 5.4] 13.7] .. 15-6] 12 ee ee ee ee ee en en: a: |e Cee, | are 
a 1041 16:0] 10.5 9:0) 2:51 5:5) .. Leo] .... ee es 500} .. 230] 730) 31.5] 10.7] 5.4 6.0 5,000 oo 
14.0 }10 ,000 
0 3260 |220.0 [430.0 | 72.0} 77.0 ]105.0] .. | s-0 14,260] 5000 |13 ,060]27,320| 47.9] 18.2] 8.4 92 .. | 53 | 15.0] 5,000) ...... 540 
81 |10,000 41.0 |10,000 
0 235 | 30.0 | 25.0] 15.0] 2.5] 9.0) .. |s-o] .... aoe ..-. | 1,100] 185] 625} 1,725} 36.2] 17.2] 7.4 103 -. | 50 | 9.0] 5,000) ...... 
0 829 |120.0 | 60.0 | 38.0] 30.0] 20.0] .. | 6-6 4,000] 1760 | 3,000] 7,000] 42.9] 7.7] 8.4 149 |10,000] 54 | 8.0 |10,000} 25,000 
142 |15 ,000 15.0 }15 000 
6 285 | 37.8 | 25.0] 15.0] 2.8] 90] .. | 5-6] .... ae .... | 1,244] 166] 526] 1,770} 29.7] 17.7] 6.3 104 .. | 47 | 8.5] 5,000) ...... 
bi 458 | 59.0 | 27.8] 30.0] 7.8] 8.3] .. oo gi .... | 1,700} .. | 1,170} 2,870] 40.8} 16.0] 6.3 110 .. | 47 | 8.0] 5,000) ...... 
106 | 5,000 20.0 |10 ,000 
a : " .. i * * Se oe S55 ee ae _ = as 654 .. | 14.5] .... 90 . 1 a dT .. ad | aa 190 
se 405| .. - a Ex a: =: whe ae .... | 1,750] .. | 1,050] 2,800] 37.5 | 10.2] 6.9 128 .. | 48 | 5.0] 6,000) ...... 
125 | 5,000 11.2 |10,0C0 
145] .. i - ms oa ii eed er ee 850). 450| 1,300] 34.6] 11.8] 9.0 130 ee |e ae es ee | ee 
127 | 5,000 9.0 |10 ,000 
9 260] .. f - * 2 - Ba: ee ee) ee 530| 1,880] 28.2} 6.1| 7.2 143 |10,000] 49 2.0 15 000 ye, cee 
-2 110, 
7 405] .. a - a x; ue ar ve .... | 1,750] 515 | 1,050] 2,800) 37.5] 10.2] 6.9 125 5.0 13,000 Jo). | eee 
12. é 
3 1905 |192.0 | 96.5 | 85.0] 28.2] 25.0} .. | za] .... 614° | 2° 110,650) 3600 | 5,850]16,500] 35.5] 10.3] 8.7 125 Pee le a 
113 {10,009 
- 0 259 | 24.0] 15.8! 12.0] 5.2] 6.0 ae HOt i.e. one = 950} 100 400} 1,350) 29.6} 7.9 5.2 90 ie 40 | 12.0 |10,000] ......]  ...... 
- 0 580 | 52.0 | 43.0] 23.6) 8.0] 10.8) .. | 6-6] .... eb 2,700} 720 | 1,800] 4,500} 40.0] 13.0] 7.7 122 .. | 50 | 4.0} 500] 18,000) ...... 
110 {10,000 10.0 | 10,000 
»-10 200 | 15.0] 17.1] 6.3] 2.8] 4.4] .. | aa] 8.5 ee Wee 800} 200] 600] 1,400] 42.9] 7.0] 7.0 142 ” | 50 | 2.0] 5,000] 24,000} ...... 
130 {10,000 
6 895 |140.0 | 65.0 | 32.0] 15.0] 200] .. | wel .... - 4° 3,850] 400 | 2,000} 5,850] 34.2| 16.7] 6.6 90 es or eee ae 
3-0 1380] .. “| a . Se 8,900} 1250 | 3,600}12,500] 28.8 | 17.3] 9.1 89 a» Meee 14 ,000 425 
6- 0 1000| .. eo o> [oeI6 3,400} 650 | 2,000} 6,400] 31.3 | 11.4] 6.4 100 3, A ae 15 ,000 350 
S 6 520] .. | ore .... | 1,940] 345 | 880} 2,820) 31.2 | 10.1 5.4 91 = 42 22 ,000 375 
7-3 140] . = vo PRO <x. ee ; 480} 75} 270) 750) 36.0] 16.6] 5.4 65 no APRS 10 ,c00 275 
8-0 340] .. ; _ is -> PO@Ote) .....:s et .... | 1,350] 220] 650} 2,000] 32.5 | 12.5] 5.9 75 ee 14 ,000 210 
5- 3 
0-0 725 |106.0 | 52.0] 32.0] 11.2] 25.0] .. | 6-6] .... swe ae 5,785] 1162 | 2,162) 7,947] 27.2 | 12.4] 10.9 116 .. | 50 | 4.0] 5,000] 17,000) ...... 
105 {19,000 9.9 110 ,000 
3- 4 522 | 69.3] 26.0] 18.6] 6.7] 10.0] .. |5-6| ... ee .... | 1,800] 780 | 2,800] 4,600] 61.0] 16.0] 9.2 125 a ee ee: eee eee 
118 10,000 18.0 }10 ,000 
8 1100 |120.0 | 24.0 | 40.0 | 30.0 | 20.0 5-10] .. Bere 3° 4,737) 1108 | 3,793) 8,530) 55.5 | 13.3 7.7 100 ie 30.0 |10,000) 17,500 400 
5. 6 200 | 20.0| 24.0) 9.0] 3.6] 4.0] .. |ao] .... ere a; 750} 159] 300] 1,050] 28.6 | 10.5] 5.3 100 a .. | 13.0 [10,000] 20,000 300 
6- 220 | 20.0 | 21.0] 10.0] 4.2] 6.0 =. Sek ae 850} 150] 380] 1,230] 30.9] 12.3] 5.6 90 = .. | 20.0] 0,000} 18,000} ...... 
25- 206/320 90:0] Sol ao] Bo} .. ee? sn. se 3 BEARENER cohes it ees Maa: Sp ee MIL Somlp cceeeneye | Seeds 
4-0 1 3001 186) OFT $8) a3) .. [eet <a]... sch. (RE 5. 600] 2,200] 36.6] 4.9| 10.0 |] ... a ee ew aes eee 
16. ¢ 550 | 42.0 | 36.8] 20.0} 3.8] 9.5] .. | 60 3 2,780} .. | 2,420) 5,200] 46.3 | 14.5] 9.4 121 ve MBE es ie | er 
67- 0 1330 232.0 |112.0 | 60.0 | 26.0] 22.0] .. |10-0] .... Set .... | 7,292] 1480 | 3,828]11,120] 34.4] 14.8] 8.4 110 .. | 45 1 17.0 | 6,000 450 ee 
103 | 6,000 48.0 }10 ,000 
38-2 440 | 64.0 | 30.0| 22.0] 6.0} 11.3] .. |6o] 12 ae 21° | 2,010] .. | 1,216] 3,226] 37.7] 15.0 | 7.7 100 -. | 50 | 8.3] 5,000} 17,09 300 
91 {10,000 19. «)10,000 
! ! 
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has been submitted is to create a State automobile trans- 
port system similar to the railroad system. This would 
involve the organization of a bureau of control, a fleet 
of vehicles and of repairshops. Government control of the 
sale of benzol (the most available fuel) will probably soon 
be discontinued, as there has been a strong demand for 
this from motorists, who expect considerable advantage 
from such a step, because it would put a stop to illegal 
traffic. 

It is also proposed to submit the present legal and police 
regulations to a searching revision, in order to eliminate 
restrictions and regulations which are not in accordance 
with the spirit of the times. 

As regards aerial traffic, it is planned to build up new 
State routes on the private routes already in existence. 
The Government will make special effort to meet the 


demands of the industry, and direct the incoherent 
attempt into sound channels. However, to what extent 
new aerial traffic lines for passengers and mail matter 
can be established depends very much upon the sup- 
ply of raw materials, and is a question that cannot be 
answered at the moment. 


ENATOR J. E. RANSDELL, president of the National 
Rivers and Harbors Congress, in presenting his annual 
report to the fifteenth annual convention of the Congress 
at Washington, said that it would take an appropriation of 
more than $4,000,000,000 to enlarge the railroad transpor- 
tation system of the country to meet the transportation 
needs of the next decade, but would take only about $500,- 
000,000 to develop waterways of the country to meet the 
same need by supplementing rail transportation. 
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WINGS AND TAIL DATA 















































OVER-ALL ANGLE oF 
Manufacturer DIMENSIONS ENGINES INCIDENCE Cuorp SPAN 
and Model ia Crew Total i — tf im 
Type Use Fad HP. | | 
Length, | Height, | Width, No. Make | Upper | Lower | Upper, | Lower, | Upper, | Lower, 
Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. B 
Airoraft Mfg. Co..........20+0. PB Land........ 29- 0 41-0 2 1 Renault............... | 70 5s 5° 5- 9 5-9 | 41-0 | 41- ( 
Aireratt Mig. ee ./PB Land | 29-0 41- 0 2 1 | Beardmore....... 120 | 519° 514 5-9 | 5-9 | 41-0 | 41- ¢ 
pe, Co... PB Land 3 25- 3 28- 3 1 1 | Gnome Mono.... 100 | 3° ; 49] 4-9 | 23-3 | 98- 
P...-. Mfg. Co.. PB Land........|B.... 36- 9 60- 3 3 2 Beardmore. . 240 ) 5 6- 9 6-9 | 60-3 | 60- 3 
P-. Mfg. Co... .|TB Land... I 30- 0 42- 5 2 1] B.HLP........ 200 | 3° se | 5-6] 5-. | 42-5 | 42-5 
‘uum Mfc. Co TB Land.. | 30- 0 42- 5 2 1| R.A.F.3A.. 20 | 3 =| 3 5-6 | 5-6 | 42-5 | 42-5 
fe... Mfc. Co -|TB Land \F | 30- 0 42- 5 2 1 Rolls-Royce........ | 250 } 5- 6 5- 6 | 42-5 | 42-5 
heoralt Mfz. Co TB Land I 30- 0 42- 5 2 1 | Rolls-Royce....... | 370 | 3 3 5-6 | 5-6] 42-5 | 42-5 
Aircraft Mfg. Co -ITB Land........I 22- ( 9-6 | 25-8 1 1 Le Rhone. 110 2° 2 4- 6 4-6 | 25- 8 | 25-8 
aieat Mfg. Co ..|TB Land T 27- 4 35-11 2 1 R. A. F. or Curtiss. . 90 $ | 4° 6- 4 6- 4 35-11 | 35-11 
Aircraft Mfe. Co ..|TB Land. |DB | 30-10 | 11-2 | 42-5 D 1! BHLP... 230 | 3 | 3 5-6 | 5-6 | 42-5} 42-5 
Aircraft Mfg. Co \TB Land DB | 30-10 | 11-2 | 42-5 2 1 | Napier Lion 420 | 3 | 3 5-6 | 5-6 | 42-5 | 42-5 
Airerat Mfg. ( i) TB Land : - --| 30-3 li- 4 45-11 , 1 Liberty... . 400 3° | ke 5- 9 5- 9 45-11 45-11 
Aircraft Mig. ° ‘TB Land DB.....| 38-10 62- 9 3 2 | Rolls-Royce Eagle... mo | 7 | 7 7-0 | +0] 62-9 | 6 9 
Aivrait Mie. 0 ; \TB Land DB.... | 39- 8 14-10 65- 6 | 3 2 ie : 800 7 7 7- 0 7- 0 65- 6 | ( 6 
. Aimnett Mie. Cc ..1TB Land DB | 39- 8 14- 6 65- 6 3 2 Liberty..... | 800 7 7 | 7-0 7-0 65- ¢ 65- ¢ 
hrmstvone Whitwort! Ir Land R | 28-6 | 10-3 | 40-0 | 1 1] RAF | 90 | 2% By | 5-8 | 5-8] 40-0 | 40-0 
Arr Whitworth ‘TB Land r | 30-8 | 10- 6 | 43- 0 | 3 1 Beardmore | 160 24 2° | 66 6-6 | 43-0 | 43-0 
strong Whitworth ..|TO Land 22- 3 | 27-10 | 1 1 | Clerget | 139 | AN} 3 | All| 3- 7 Ali] 27-10 
trong Whitwort! TB Land i | 18-10 | 7-10 | 27-9 | 1 t | BR-2..... | 230 | 2 | 4 | 5-3 | 4-6 | 27-9 | 27- 
Whitworth TB Land I | 20- 3 7-10 | 27-5 | 1 1 A. B. C. Drazonfly 32) 234 } 1% | 5-3 4-6 | 27-5 | 97-5 
TB Land I | 21-6 | 93 1] 30-0 1 1 | Hispano-Suiza | 200 | | | 5-0 | 5-0 | 30-0 | 30- 0 
rot TB Land | 1-4] 39-0 | 2 1 | A.B.C. Dragonfly... | 320 | | 65 | 4-3 | 3-0 | 36-7 
celine |TB I B 32-10 | 14-9 | 61-6 2 1 | Sunbeam.. | 240 | | 7-0 7-0 | 61-6 | 61- 6 
«:. . TB Land B 2-10 15- 8 70- 0 | 2 1 Beardmore Atlantic 515 | | 7-0 7- 0 70- 0 | 70- 0 | 
Bearers : TB Land I | 27- 3 10-11 34-10 2 1 H spano-Suiza.... | 200 | | 5- 6 5- 6 34-10 34-10 
Beardmore. [TB Land....... F. | 27-7 | 10-1 | 34-10 | 2 1 | Beardmore A‘lantic | 230 | 5- 6 5- 6 34-10 | 34-10 
MM. cane TB Land R | 20- 3 8- 1 25- 0 l 1 Le Rhone........ | 80 5- 2 5- 2 25- 0 25- 0 
Beariere. 1 B Land K 26- 6 9-11 35-10 4 1 Hispano-Suiza. . 200 | 6- 3 1- 9 35-10 | 35-10 
Beardmore. . TB Land.. R 26-7 | 11-10 | 35-10 1 1 | Hispano-Suiza. . 200 = 6-3 | 35-10 | 35-10 
mh. lll TB Land IT 34-0 | 12-6 | 53-7 1 1 Rolls-Royce... .. 350 | | 8-10 7-9 | 53-7 | 47-11 
Blackburn. ..|TB Land.. 1 36- 3 12- 5 52- 6 1 Roll:-Royce Eagle. . 350 | | 7-0 7-0 52- 6 52- 6 
Blackbamn.........0ccccccces: TB Land... B 46-0 | 16-10 | 74-10 2 2 | Rolls-Royce Falcon 550 | 2-3] 23] m0] 57 | 
Blackburn. TB Seaplane... iB. 44-2 | 16-10 | 74-10 2 | Rolls-Royce Falcon 500 | 7-3 | 7-3 | 74-10 | 27-10 7 
Boulton & Paul. eee |e r 20 4 8-44 29-0 1 1 eee 230 5- 5 4-2 | 29- 0 29- 0 . 
Boulton & Pau! TB Land... i 19- 0 8-0 | 25-0 2 1 R. A. F 100 | 5-0 5-0 | 25-0 | 25-0 
Boulton RE ic wnancennnees TB Land... |DB 37- 0 | 12-0 | 54-0 3 2 A. B. C. Dragonfly 640 8- 0 6-6 | 54-0 | 54-0 
Boulton & Pau TN TB Land.... I 25-0 | 10-0 | 27-6 2 1 ek 3 Seer 100 5- 6 5- 6 | 27- 6 
B.A.T. Go... pee e eee TB Land..... I 22- 8 8-10 | 25-0 2 1 Pe eS eee 170 5- 7 5-7 | 25-0 | 25-0 
Wy A Sere | ee Sree 18- 4 6-9 | 25-0 1 1 pS A eee 170 4-0 4-0 | 25-0 | 25-0 
“AT. Co : _ Lcdepaaleakebans TB Land....... | 20-5 | 82] 25-4 1 1 | A.B.C. Dragonfly..... 340 4-6 | 4-6] 25-4 | 25-4 
Bristol” — Scuiiccsenniied TPT Land.......|B 51- 6 | 20-8 | 81-8 2 4 | Siddeley Puma........... 1000 All] 21° All] 8-6 | Up.&M 
5 TB Land........ S. 20-5] +s|a5] 1 1 | Clerget.........0....00. soe 0] ae | ae | +o | +6 | ee] ne n 
Brita Kdkesidderwentetee eve pT eee, eee 20- 8 24-7 1 ee 80 24° 21 4- 6 4-6 | 24-7 | 247 ; 
EE Sr Ferre TB Land..... 18 20-10 29- 6 1 1 Sunbeam Arab.......... 200 ? 1° 5-7 4-11 | 209-6 | 26-2 
Bristol AMEE ARE RTT Cy e TB Land..... son 25-10 4 | 39-3 1 1 Rolls-Royce Falcon...... 253 14° 114 5- 6 5- 6 | 39 3 | 39- 3 : 
I ssctccnineisnerventl TB Lead....:..0-2::..-. 27-0 | 10-3 | 42-2 2 1 | Hispano-Suiza........... 170 6-0 | 6-0 | 42-2 | 42-2 : 
«ae TB Land........ ae 20-7} #6] 30-9! 1 | 1] Clorget.................. “ 
Monoplane 
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Authentic Data Have Been Released Since November 11, 1918. 


by Arch. & Don. R. Black) 



















































































































































































WINGS AND TAIL DATA—Continued | WEIGHT IN LBS. PERFORMANCE 
- .™ =] = 
Hic es s | 8 g 
AREAS IN SQuaRE FEET Use- SPEED a Cus a3 nm = 
ful = <2 |42| 3 
-— -— Gap, | Stagger,| Sweep- | Dihe- | Enp-| Gas | Use- | Total} per | Lb. Lb. ws Ris =e 3 
ok et 2D _ |. |Ft-In] In. "| back | dral | ty | and | ful | Gross} Cent | — e g | 2 Se | FS) é 
ga! €& , 8 | s|8s.| 53 |88 Oil | Load Gross | H.P. | Sq. Ft. Ss| 3] 3 ge | sS| % 
fel & | 3s | € | el 3 22 MPH.| 23) 3 | 2 | Fet| 55 | & 5 
ePrle|)e|a le |= |e ei Ld be A ok Hl 
| | 
—— er Se _— |__| |__| —_—_—__— — 
62 | 64.0 | 37.5 | 23.0] 3.7| 15.4 | 5-11 3° - 1915 
362 | 64.0 | 37.5 | 23.0] 3.7] 15.4 | 5-11 3° 2,400 .. | 20.0| 6.60 | 89.0] .. | .. | 12.2] 6,000] .... | .. | 1915 
249 | 56.0 | 20.6 | 13.5] 2.7 11.0 | 4-9 4° 1,320] .. | 13.2] 5.30 | 93.0 | .. | .. | 18.5 |10,000) .... | .. | 1915 
625 |102.0 | 76.0} 50.0] 10.0] 21.3) .. | 76] .... | .... | 4 . | .. | .. 15,776} .. | 24.0] 9.20 | 95.0] .. | .. | 32.8] 8,000] .... | 700] 1915 
: 87.0 |10,000 1916 
434 | 82.0 + 38.0 | 24.0] 5.4] 13.7} .. | 5-6] 12 a a 2,010] 330| 1,140] 3,150] 36.2 | 15.0 | 7.32 | 113.5 | 6,500] 52.0 | 17.5 |10,000| 19,000 | 600 | 1917 
| 104.0 |15,000 35.5 |15 ,000 
434 | 82.0 | 38.0 | 24.0] 5.4 | 13.7 5-6| 12 ee re 450} .. | 3,340| .. | 16.2| 7.70 | 120.0 | 6,500] 52.0 | 14.2 |10,000| 19,000 | 500 
110.6 |15,000 29.3 |15 ,000 
134 | 82.0 | 38.0 | 24.0] 5.4] 13.7 5-6| 12 ro 2,306] 501] 1,054| 3,360] 31.4] 12.9| 7.70 | 117.0 | 6,500] 52.0 | 16.4 |10,000| 19,000 | 500 
102.5 |15 ,000 36.7 |15 ,000 
434 | 82.0 | 38.0 | 24.0] 5.4] 13.7 5-6| 12 ee 2,403} 524] 1,069] 3,472| 30.8] 9.6] 8.00 | 136.5 | 6,500] 52.0] 9.0 |10,000| 23,500 | 500 
126.0 |15 ,000 16.5 |15 ,000 
212 | 46.4 | 13.4] 12.2] 2.2] 6.3 4-9] 27 ee a a 1,015] .. 525] 1,540] 34.1 | 14.0] 7.10 | 105.0 | 6,500] 50.0 | 12.4 |10,000| 17,000| 200] .. 
| 89.0 115,000 27.5 |15 ,000 
436 | 76.0 | 36.0 | 26.0] 5.5 | 12.0 5- 9 2° .. |. | 2. | 2,000} .. | 22.2] 4.60 75.0 esol P| of ce | ve | 300] son 
dU. ’ 
$34 | 82.0 | 38.0 | 24.0] 5.4] 13.7 5-6] 12 in ey 2,200} 628] 1,100] 3,300] 33.3 | 14.3] 7.60 | 116.0 | 6,500] 50.0 | 17.9 |10,000| 19,000 | 560 
101.0 {15,000 35.0 |15 ,000 
434 | 82.0 | 38.0 | 24.0| 5.4] 13.7] . | 5-6] 12 re 2,600) 580] 1,125] 3,725] 30.2] 8.8 | 8.50 | 140.0 |10,000! .. | 8.2 |10,000| 25,300 
| 135.0 |15,000 14.6 |15 000 
‘87 | 74.4 | 38.0] 24.0] 5.4] 13.7] .. 15-6] 12 oe | . | .. | .. | 4,220) 2. | 10.5 | 8.60 | 129.0 | 6,500] 55.0 | 11.8 |10,000] 21,000 | 650! 3918 
114.0 |15,000 22.8 |15 ,000 
835 120.8 | 71.6 | 46.0] 10.0] 25.8) .. 7- 0 4° 41° weiss ; 1918 
837 1118.0 | 75.5 ; 33.1} 10.0 | 25.8 7- 0 21° | 41 | 5,750] 1,755] 3,250] 9,000) 36.1 | 11.1] 10.60 | 128.0] .. | .. 12.4 10.000 17,750| .. | 1918 
| 4.5 |15 | 
837 1118.0 | 75.5 | 33.1} 10.0 | 25.8 | 7-0 awe | gue | .. | .. | .. | 8,500] .. | 10.6] 10.00 | 134.0 | 6,500] 55.0 | 11.0 |10,000| 20,000 | 650 | 1918 
| | | 117.0 |15,000 20.5 |15 ,000 
442 | 64.0 | 27.0 | 22.0] 5.8] 9.5} | 5-11 | 23 eee 4° 1,700) .. 600} 2,300} 26.1 | 25.5 | 5.20 ae _~ 38.0 | 25.0 |10,000) 16,000] .. 1915 
524 | 72.0 | 28.0 | 13.0| 7.5] 15.0) .. [5-9] 19] ..:. | 50 1,720] .. | 1,280] 3,000] 42.7] 18.8! 5.70 102.0 wm 45.0 | 20.0 |10,000| 20,000} .. | 1916 
| 8 j 
98 | 67.2 116.0 1.9] 8.0] .. |28] 17 a 1 ee FO 661| 1,804] 36.7 | 13.9] 4.50 | 105.0] ©. | .. | 17.0 10,000] 95,000) .. | 1917 
| 0° up. 99.0 |10,000 
10 | 36.0 17.0 | 14.0} 1.6] 6.0] .. | 3-11 81g | ...- | 2° low. | 1,250) .. 610} 1,860} 32.8] 8.0] 7.40 125.0 10'0001 °° 6.5 |10,000| 24,000| .. | 1918 
257 | 20.4 | 25.0| 24.0] 2.5} 11.0] .. | 3-a1] 1] .... | ao | 1,320] .. 605| 1,925] 31.4| 6.0]. 7.50 | 150.0] |. | 55.0} 4.5 10,000] 28,000) .. | 1919 
| | | vis ° 144.0 |10,000 
290 | 30.0 | 16.0 | 16.0 ve SO. eee es kere feats 1,426; 270) 659) 2,075) 31.8] 9.3 7.00 138.0 “ oe 10.0 |10 ,000 
| | | | 126.0 |10,000 
400] 45.2) 27.2/ 19.8] 5.1) 99) .. | 5-0] .... |... |... | 2,050) 540) 1,040] 3,090] 33.7 | 10.3 | 7.70 | 130.0 |10,000) 45.0 | 11.0 10,000 
| | | 
796 |113.3 |106.0 | 40.0 | 14.2} 20.0} .. | 70] .... | .... |<... | 3,410] 1,090} 2,190} 5,600] 39.1 | 23.0| 7.00 | 91.0 48.0 | 26.0| 5,000] .... |° 670 
| 44.0 |10 ,000 * 
946 |118.0 |110.0 | 33.5 | 14.2 | 20.0 eH... .... | .... | 4,537} 1,660] 4,362] 8,900] 49.0 | 17.3] 9.40 | 110.0 | .. | 65.0] 12.0] 5,000 .... | 670 
| | 101.0 |10,000 27.0 |10 ,000 
| 64.0 | 49.0] 21.0] 6.0] 11.5 | 5-6] .... | .... | .... | 1,765] 345] 885] 2,650] 33.4] 13.2] 7.50 | 120.0] .. | 50.0] 7.0] 5,000 340 
| | | i 111.0 {10,000 15.0 |10 ,000 
4) 64.0} 49.0] 21.0} 8.1] 1.5] .. [5-0] .... | 2... | 2... | 1,650} 590] 1,050] 2,700] 38.9] 11.7] 7.60 | 125.0] .. | 50.0] 5.0] 5,000 560 
| 117.0 {10,000 12.0 |10 ,000 
243 | 93.0 | 34.5] 11.5] 3.5] 4.5 | | 4-9 880| 110} 410] 1,290] 31.8] 16.1 | 5.30 | 103.0 | -. | 40.0] 9.0] 5.000 280 
| | 88.0 {10,000 24.0 |10 ,000 
0 | 37.6 | 50.5 | 24.0] 8.0] 12.0 | 4-9 1,960} 300} 640] 2,600| 24.6| 13.0] 7.50 | 110.0] -. | 45.0] 7.0] 5,000 380 
| | 102.0 |10,000 18.0 |10 ,000 
394 | 37.6 | 50.5 | 24.0] 80,120) .. | 49] .... ... | .... | 1,860} 300] 640] 2,500) 25.6] 12.5] 6.30 | 112.0] ©. | 45.0] 6.0] 5,000 380 
| 103.0 |10,000 17.0 |10 ,000 
796 | 95.5 | 80.0 | 32.4 | 10.0] 12.0 7- 6 3,027} 550] 2,610] 5,637] 46.3 | 15.6] 7.00 | 102.0] .. | 47.0] 15.0 | 5,000 300 
| | 91.0 |10,000 41.0 |10,000 
709 | 95.0 | 48.0 | 34.0] 18.0] 9.0) .. | 70] .... | 2... | 2... | 38,080) 565] 2,260] 5,340] 42.3] 15.3 | 7.50 | 92.0] .. 11.5 | 5,000 
84.0 |10,000 33.5 |10 ,000 
880 |166.5 | 80.0 | 63.5 | 25.0] 22.5) .. | 73] .... | .... | 5 5,150| 1,790] 2,950] 8,100] 36.4] 16.2} 9.20 | 99.0] .. ene ee ma 
880 1166.5 | 79.5 | 63.5 | 25.0] 22.5] .. | 7-3] .... | .... | .... | 5,840] 1,570) 2,760] 8,600] 32.1] 17.2] 9.80 | 1000] .. | .. | .. J .. | .... | 800] 19016 
206 | 30.0 | 20.0] 10.0} 2.0] 10.0} .. | 34t1] .... | 2... | 2... | 1,220) 340] 700] 1,920] 36.4] 8.4] 7.30 | 125.0 |10,000] 50.0] 9.5 |10,000 
Stab.| «Elev. 110.0 {15,000 18.0 |15 ,000 
235 40.0 asi Gel .. beOt ... |... |... PRE 625) 1,726] 36.2 | 17.25] 7.35 | 103.0 | 1,000] 45.0] 9.0] 5.000] .... | 244 
738 |108.0 | 64.0 | 32.0] 14.0| 21.0] .. |6 6] .... | .... | .... | 3,420} 1,680) 2,500) 5,920] 42.2} 9.2] 8.00 | 124.0 [10,000] 50.0 | 11.0 ;10,000 
Stab.| &Elev. 21.0 |15,000} 
285 40].0 Bet GO)... PRS «.. 2 a 7 .. TH. 526| 1,770] 29.7 | 17.7 | 6.30 | 104.0 | 1,000] 42.0] 8.5] 5,000] .... | 312 
259 | 24.0] 15.8] 12.0] 5.3] 60] .. [4-9] .... | .... | 2° 950| .. 400] 1,350] 29.6 | 7.95 | 5.20 | 90.0 | .. | 40.0} 12.0]10,000] :... | 180 
185 | 18.0] 16.0] 6.5] 2.7] 4.0] .. | 3-4] .... J we Poo. 810/ 200} 525| 1,335] 39.4] 7.8] 7.20 | 138.0 | .. | 50.0] 7.2 /10,000] 25,000 | 425} 1917 
134.0 |10,000 14.0 {15,000 . 
220 | 30.0| 13.7] 8.3] 2.6] 4.5] .. | 44] .... | .... | 2... | 1,340] 330] 688! 2,028] 33.9] 6.3] 9.50 | 162.0 | .. | 52.0] 5.0 10,000] 29,000 | 475 
154.0 |10,000 9.3 |15 ,000 
1905 192.0 | 96.5 | 85.0 | 28.2] 25.0] .. | 7-3] .... | 6 | 2° 9,300] 3,360] 6,900/16,200] 42.5 | 16.2 | 8.50 106.0 aia 57.0 | 35.0 |10,000] 15,000 | 700 | 1918 
200 | 23.5 | 23.0] 15.0] .. | 7.0] .. | 4-4] 16 ... | aye |... |. | .. Fagool 2. [10.0] 5.50 | 95.0] 2. | .. | 26.5 ]10,000] .... | .. | 1915 
200 | 23.5 | 23.0] 15.0] .. | 7.0] .. | 4-3] 21 we | OP 1... Luc |. PORE... Pee ae 100.0 = 45.0 | 18.5 |10,000] 17,000 | 330 | 1915 
260 | 30.5 | 15.0] 14.5] 4.1] 5.3] .. [5-1] 25 ee Be et 235} .. | 2,100) .. | 10.0} 8.10 ! 138.0 | :. | 50.0] 8.5 10,000] 25,000| 270 | 1918 
; 128.0 |10,000 16.0 |15 000 
405 | 50.0 | 22.2 | 23.2] 10.7] 7.2] .. | 5-5] 17 .... | 312 | 1,934! 300] 845] 2,779] 30.4] 11.0] 6.90 | 125.0 | -. | 50.0| 11.2 |10,000| 22,000] 268 | 1916 
113.0 |10,000 21.3 |15,000 
453 | 59.0 | 27.8] 30.0] 7.8] 8.3] .. | 5a] .... | .... | 3% | 1,700} 350] 1,100] 2,810] 39.5 | 16.5] 6.20 110.0 ne 48.0 | 20.0 |10,000] 16,000 | 420 | 1917 
145 | 18.0 | 20.0] 15.0] 5.0] 4.5] .. | .. | .... 7... | 2 909} 181] 411] 1,320] 31.1 | 11.0] 9.10 | 128.0 | 5,400 3.4| 5,000} .... | 384] 1916 
110.0 |15,000 8.5 |10, 
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TABLE IV—British Military and Naval Airplanes on Which 


(Compiled for Automotive Industries 













































































GENERAL POWER PLANT WINGS AND TAIL DATA 
OvERALL ANGLE OF 
Manufacturer Dimensions ENGINES INCIDENCE CHorp SPAN 
and Model 
Crew Total a - ——-——— —~ 
Type Use 
Pass. 
Length, | Height, | Width, No. Make Upper | Lower | Upper, | Lower, | Upper, | Lower 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
TR i wana sdonknwei nee 2 eer a 20- 4 30- 9 1 1 DIR 5 tdndscsanaas 110 5-11 30- 9 
Monoplane 
BN o ciccnsvencieesenencces TB Land........ ese ..| 40-7 | 13-6 7-0 2 Rolls-Royce............. 380 re ieee 5- 6 5- 6 | 77-0 
F-2 
ee emeneed TB Seaplane..... ee 23- 4 9- 6 | 27-10 1 1 SR cunercdcrenvcdes 110 jou nace 4-9 4-9 | 27-10 
Hamble Baby 
Es occ dacedtancscuantenns TB Seaplane... .. _ See 43-4 | 15-1] 61-8 2 1 Rolls-Royce............. 250 ee ces 6- 4 6-4 | 61-8 
F-16 Campania 
Serre errr Tu Seaplane.....|SS......] 48-4 | 15-1 | 61-8 2 1 Rolls-Royce............. 275 ; ieee 6- 4 6-4] 61-8 
F-17 Campania : 
Pe ic acesiassececvecvenvens TB Seaplane... .. oa 43-1 15- 1 61- 8 2 1 ee: 260 6- 4 6-4 | 61-8 8 as 
F-22 Campania 
DE i cock rauraneesceneny TPB Boat....... es 66-0 | 29 6 | 139-0 4 Rolls-Royce............. 2400 ia ene 12-6 | 12-6 |139-0 | 93- 0 
N-4 . 
NS cicnscvcecvernsenecoues TB Seaplane...: |R...... 35- 6 | 13-0 | 50-0 2 1 Rolls-Royce............. 190 ‘sat ies 5- 6 5- 6 | 50-0 
Fairey.  aniacbiaiaiomei TB Seaplane... :|SS......] 36-0 | 13-0 | 46-2 2 1 ee 260 aii Se5 5- 6 5- 6 | 46-2 | 45-2 
Type I 
Fee. Biaasvennsraeteebere TB Land........ ss 31-0 | 13-0 | 44-0 2 1 Sunbeam................ 260 ‘ ane 5- 6 5-6 | 44-0 | 44-0 
Type IITA 
Fairey. pean hsaesnnernnniins TB Seaplane..... B.......| 26-0 | 13-0 | 62-9 2 1 Sunbeam........ 260 62- 9 
Type Ill 
nee. en aoheenanianenas TB Seaplane.....|R....--J---eeeee feces eeefeeeer ees 2 1 Rolls-Royce... .. ee 375 : 
ype iii~ 1 
Felixstowe...... weeseoeseneeaes TB Boat........ ASP....] 46-3 | 17-6 | 95-8 | 4to6 2 Rolls-Royce. .... ---| 700 4° 44° 7-1 7-1 | 95-8 | 68- 5 
F-2-A 
Velestewe.......-.cscccscccccce PR Bont... ASP....] 49-2 | 18-8 | 102-0 | 4to6 2 Rolls-Royce............. 700 4° 4° 8- 0 8-0 | 102-0 | 74-2 
F-3 
Felixstowe. ........-+-seeeeeee TB Boat....... [ee Ee o> 2 eee 102-0 | 4to6 2 Rolls-Royce........-.--. 700 4° 4° 8- 0 8-0 | 102-0 | 74-2 
Folixstowe...........c0cceeeees TPT Boat....... ASP....| 60-0 | 27-6 |123-0] 6 5 | Rolls-Royce............. 1750 - " ss .. [13-0]... 
Porte Super ; ‘ 
Handley-Page.......cccscccceee TB Land........ B 62-10 | 22-0 | 100-0 3 2 Pe ee ----1 800 3° K 10-0 | 10-0 | 100-0 | 70-0 
0-400 
Handley-Page..........-.-++++- TPB Land....... _ eee 62-0 | 23-0 | 126-0 6 4 Rolls-Royce Eagle........} 1440 oe ‘ 12-0 | 12-0 | 126-0 | 126- 0 
J-1500 
Moartinayde........ccccsccscese TB Land........ F.......]| 25-6 | 10-4 | 32-9 1 1 Hispano-Suiza... .. as 300 inal een 6- 1 5- 6 | 32-9 | 31-2 
wl 
eet Ec ngendciohieuaaminse TB Land........ SorF. 18- 6 90 | 28-0 1 1 eee mane 230 3° a 6- 0 4-2 | 28-0 | 28-0 
N-l 
Mecoest. Perec hl ee er os ee 2 A. B.C. Dragonfly. ...... 640 — aes All [6-8 All| 60- 8 
ndon ‘ 
| errr, TB Land........|F.....-.]  --+- —a 1 1 A. B.C. Dragonfly.......] 320 3° 3° 5- 3 5-3 | 27-6 | 27-' 
Nighthawk Single-Seat 
Nieuport......... er TB Land....... F.......] 18-0 9-0 | 28-0 2 1 A. B. C. Dragonfly ---1 320 aes abi 5- 3 5-3 | 28-0 | 28-0 
Nighthawk Double-Seat 
7, py ERE -ITB Land.. _,.|SorF. 18- 3 8-9 27- 6 1 1 ere 110 14° 3° 4-1 2-5 27- 6 26- 6 
ype-17 
2 a seeeeeee --1TB Land........ rer 24-11 | 10-6 | 29-6 3 1 ee eeank 210 Phe — 6- 3 6-3 | 29-6 | 29-6 
‘anther 
Phoenix : sands -*°ITB Boat........ ASP....| 48-8 | 20-0 | 85-6 4 2 Rolls-Royce........... 720 er os 9- 0 9- 0 85- 6 soni 
5 
dee. gags rereesensesaanstanens TB Land....... T.......] 28-11 aoe 36- 0 2 1 Le Rhone... . : 110 4° 44° 4-10 4-10 | 36-0 | 36-0 
504- 
anes ois ger tnenn hl ———— ae aaiek 60- 0 3 2 Sunbeam............ ; 320 4° 4° 7-0 7-0 | 60-0 | 60-0 
ike 52 
Avro... ee ee 28-6] .... 36- 0 2 1 Hispano-Suiza........-.-] 200 2° 2° 5- 6 5- 6 | 36-0 | 36-0 
530 
Avro prtsontarens ; .--!TB Land........ B.....06f 30 8 see 64- 1 3 2 SE Pe oennie oes kneser 440 2 2° 7- 6 7- 6 64- 1 64- 1 
529 
a eee Gees _— .--/TB Land........ B..ccoceh 6 re 28- 6 1 1 re 130 we ; 6- 0 2-6 | 28-6 | 21-6 
Spider 5: 
a : gr snenstooneiienin teed ........ Mieerecké 37-0 re 60- 0 3 2 A. B. C. Dragonfly....... 640 4° 4° 7- 6 7-6 | 60-0 | 60-0 
Manchester 
Avro... — -|TB Land........ eee 37- 0 ae 60- 0 3 2 Siddeley Puma........... 600 4° 4° 7- 6 7-6 | 60-0 | 60-0 
Manchester II , 
~~. ee ; .--|TB Seaplane.....]-..--.-- ot eee 36- 0 2or3 1 GR iccisidncerestccus 130 4° 4 4-10 4-10 36- 0 36 -0 
oO 
ime. se sprancvcnscens AM Maas 20- 6 asia 28- 0 1 1 GR iaseidsecececnvees 130 14° 114° 4-6 4-6 | 28-0 | 27-0 
531. 
Avro.... .--|TB Land...... , eee 17- 3 ee 25- 0 1 1 iss. cet tsiorwicia sad 35 3° 34° 4-0 4-0 | 25-0 | 25-0 
Popular 534 
Wy. A. TB Seaplane.....|F.......| 22-0 8-4 | 27-0 1 1 Gnome Monosoupape.. . 100 ee stirs 5- 6 2-6 | 27-0 | 19-0 
x. AS. TB Seaplane... .|F.......| 22-0] 9 4 | 29-0 1 1 | Gnome Monosoupape.....| 190 ts ... | 5-6] 29] 29-0] 19-0 
oZ »S) 
os a ‘ ; PB Seaplane.....|F amanat hand nne'a 32- 0 2 1 Bodie ive eeecrtnves 110 $s sie ilies widtate 32- 0 
nF A. s TB Seaplane.....|F....... 25- 6 9- 9 32- 0 1 1 Hispano-Su'za........... 150 wa 6- 0 3- 6 | 32-0 | 21-0 
<5 
ae eS ; , TB Seaplane.....|F... 26-9 | 13-1 | 33-1 1 1 Hispano-Suiza... .. “ee 200 Pe oe 5- 0 ay 33- 1 ’ 
oo .--(TB Land........ $S......1 4-11] 5&3 | 18-0 1 1 | A.B.C.Gnat........... 35 seed tics 3-6 | 2-6] 18-0 | 12-7 
PV-7 Grain Kitte 
% YS See -ITB Land....... |SS......| 15 8 5- 5 19- 0 1 1 Sr 35 ice oe 3- 0 3-0 | 19-0 | 19-¢ 
V-8 Eastchurch Kitten 
ss." Riaeed : .+++e+-fTB Seaplane.....iF.......} 25- 2 9- 0 30-11 1 1 ahi nxiens nnsancorts 150 cine eeias 5- 6 3- 9 30-11 20- 1 
Re cca cuscncaynney TB Land...... avant 27-3 | 10-6 | 42-6 2 1 | Sunbeam Arab........... 207 | .... | .... | 63] 63] 42-6 | 42-6 
Grain Griffin 
a ebeased atireneeee TB Land |B 38- 0 66- 0 3 2 Rolls-Royce............. 380 3° 3° 7-0 7-0 66-0 | 45-0 
Sage oe ‘ "? .--|TB Land........|ForS...[ 21-2} .... | 92-9 2 1 Se 100 2 5° 5-0 | 22-2 | 22-2 | 22-2 
Gage. ‘acc pevsesess [Ee Lend. 32-10 cies 34- 6 2 1! Roiis-Royce............. 75 5? 3° 4-9 4-9 | 34-6 | 34- 
| } 
| 
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e e 
Authentic Data Have Been Released Since November 11, 1918. 
by Arch & Don. R. Black.) 
WINGS AND TAIL DATA—Continued WEIGHT IN LBS. PERFORMANCE 
inte = _ 
Hicu x Cums S = 5 
AREAS IN SQuaRE FEET > SPEED 3 ag 2 3 
Uu a 
Gap, | Stagger,| Sweep- | Dihe- | Emp-| Gas | Use-| Total] per | Lb. | Lb. |— s Te | 8 z 
‘a & e fo . |s Fein. In. back dral ty | and | ful | Gross} Cent | ——- | ——— ai 2 oe ae) 
s2| §|8 | 3 |8.| S&S | #8 Oil | Load Gross | H.P. | Sq. Ft Ssia| 3 $4 | 3c| 3 
f3|5|3 | € | e2| 3 | 43 MPH.|23| ¢ | 2 | Fot| ES le | § 
ee = 2 2 = no) oh ac § S A E s 
145 | 18.0! 20.0] 15.0] 5.0] 4.5 2° 159 1,300 10.8} 9.00 | 130.0 | .. | 52.0} 9.0 ]10,000] 24,000 | 230 | 1916 
117.0 |10,000 19.0 }15 ,000 
718 | 95.6 | 64.9 | 39.0] 21.8 | 20.0 6- 0 4,680 13.0] 6.80 | 93.3] .. 6.0 | 5,000 1915 
246 | 36.4 | 24.0] 17.0] 4.3 4- 6 1,900 17.2| 7.80 | 97.0 8.0 | 5,000 300 
640 | 46.8 | 47.0 | 28.1] 14.0] 28.0 6- 6 3,824] 650] 1,676] 5,500] 30.5 | 22.2] 8.60 | 83.0 48.5 | 14.0] 5,000 
628 | 46.8 | 47.0 | 28.1 | 16.2] 19.6 6- 6 3,810] 650) 1,750) 5,560] 31.5 | 19.5 | 8.70 | 90.0 49.0 | 12.5 | 5,000 
628 | 46.8 | 47.0 | 28.1] 16.2] 19.6 6- 6 3,593] 650] 1,736] 5,329) 32.5 | 20.1] 8.10 | 85.2 46.0 | 18.0 | 5,000 
2900 | 83.0 |300.0 | 50.0 | 50.0 | 50.0 14- 0 7,500 30 ,500 12.7 | 10.50 
120 | 36.0 | Stab.|&Elev.| Fin & |Rud’r 5- 7 2,800} 510} 1,012) 3,812] 26.6 | 18.2] 9.10 89.0 | .. | 45.0] 9.5] 5,000 480 | 1917 
34]. 9.18 85.0 |10,000 38.0 |10 ,000 
476 | 33.0 | Stab.|&Elev.| Fin & |Rud’r 5-7 4,160 15.7| 8.70 | 102.0} .. | 47.0] 9.1] 5.000 460 
34] .2 9.]8 93.0 |10,000 23.0 110 ,000 
476 | 33.0 | Stab.|&Elev.| Fin & |Rud’r 5-7 3,694 13.9] 7.80 | 108.0] .. | 46.0] 7.1] 5,000 490 
34).2 9.18 103.0 |10,000 17.3 | 10,000 
570 | 46.0 | Stab.|&Elev.| Fin & |Rud’r 5-7 4,892 18.5 | 8.50 94.0 | .. | 48.0] 12.3] 5,000 520 
34] .2 12} .4 87.0 |10,000 36.0 110,000 
a 5 ,050 13.5 | 10.60 110.0 - 50.0] 6.4] 5,000 660 
103.0 |10,000 17.3 |10 000 
96.0 | 2,000 3.8 | 2,000} 9,900 
ne 85.0 |10,000 
2 sees ee 
ees, Bik Bee os; GO ee oe en aces 8,250 4,750]13 000] 36.5 | 18.6 | 9.30 
1400 
é: 23 ,400 13.3 
1648 |172.0 {111.6 | 63.0 | 14.7] 46.0 11- 0 4° 7,900] 2,500] 6,400]14,300] 44.8] 17.9] 8.70 | 92.0] .. 12.0 | 5,000 1915- 
85.0 |10,000 32.0 10,000 1916 
3000 15- 0 15,000] 7,200)15,000)30,000| 50.0 | 21.0 | 10.00 | 103.0 | .. | 50.0] 12.0] 5,000 a 
99.0 | 6,500 21.0 110,000 
320 | 42.0 | 20.2] 16.5] 6.5] 9.8 5- 3 1,710 570| 2,280) 25.0| 7.5] 7.00 | 145.0 | .. | 45.0] 3.0] 5,000 530 
126.0 |20,000 19.3 |20 ‘000 
260 | 30.0] 18.0] 10.0] 5.2] 5.0 4-3 3° 1,62} 330} 410} 2,030} 20.2} 9.0] 7.80 | 127.0 |15,000 16.0 115000] 26,000 | 180 | 1918 
1100 }120.0 | 24.0 | 40.0 | 30.0] 20.0 5-10 4,737 3,793] 8,530] 55.5] 13.6] 7.80 | 100.0 30.0 |10,000] .... 1919 
2214 4° 1,423 672] 2,100} 31.9] 6.6 150.0 | 5,000 6.0 }10,000| 28,000 1918 
276 | 37.2 | 23.0] 10.0] 5.2] 5.3 4- 6 2,180} 288] 650] 2,830) 22.9] 6.8] 8.10 | 138.0 |10,000 20.0 }20 ,000 — 
168 | 15.6 | 12.2] 17.8] .. 8.8 4-2to| 27 4° 4° up. 860] 194) 480) 1,340) 35.8] 12.1] 8.00 | 110.0 4.0 | 3,300 ae 
3-5 3° low 11.0 | 9,900 
336 | 45.2] 18.4] 19.3] 6.8] 4.4 6- 3 ..-. | 1,420] 510) 1,140] 2,560] 44.5 | 12.2] 7.60 | 120.0 | .. | 40.0] 6.1] 6,000 480 | 1917 
116.0 | 6,000 12.5 |10,000 
1310 2° uo. 11,600 16.1 106.0 | .. 30.0 110,000 
0° low 
330 | 45.5] 26.0] 13.0] .. | 9.0 5-6| 26 24° | 1,230 593] 1,823] 32.6] 16.6] 5.50 | 90.0] .. .. | 6.25! 5,000 270 
P 75.0 |10,000 16.0 |10 ,000 
815 }122.0 | 80.0 | 45.0 | 17.5 | 21.0 7-3 34° | 4,000 2,064] 6,064] 34.0] 18.9] 7.40 97.0 | .. | 40.0] 9.5] 5,000 679 | 1916 
i 80.0 |10,000 27.0 110,000 
346 | 58.0 | 28.4 | 23.8] 4.5] 8.8 5-0] 21 14 | 1,635 995| 2,680] 37.1] 13.4} 8.20 | 118.0] .. | 45.0] 6.0] 5.000] 18,000] 472] 1917 
108.0 |10,000| 14.0 |10 000 
910 }123.8 | 48.4 | 36.8 | 10.0 | 24.5 7-3 3° 4,361 2,774] 7,135] 38.9] 16.2 | 7.80 | 116.0 | .. | 45.0] 7.0] 5.000 604 | 1917 
< 106.0 |10,000 17.5 |10 ,000 
208 | 22.0| 15.2] 10.4] .. | 7.8 4-3] 24 963 4554] 1,517] 36.5 | 11.6] 7.80 | 120.0 | .. | 40.0] 4.0] 5.000] 19,000 | 360 | 1918 
110.0 |10,000 9.5 110,000 
813 |124.0 | 69.0 | 33.0 | 16.0 | 18.0 7-3 244° | 4,079 2,507) 6,586] 38.1] 10.3] 8.10 | 128.0] .. | 45.0] 4.5 | 5000] 20,000] 736] 1918 
122.0 }10,000 11.0 |10 ,000 
317 }124.0 | 50.0 | 35.0 | 12.0] 16.0 7-3 ae | 4,574 2,534) 7,158] 36.1] 11.9] 8.80 | 125.0 | .. | 45.0] 6.5] 5.000] 17,000] 466 | 1918 
vs 119.0 }10,000 11.5 110,000 
330 | 45.5 | 26.0-] 18.0] 6.0] 9.0 5-6] 26 214° | 1,403 598] 2,006] 29.8] 18.2] 6.10 | 80.0] .. | 40.0] 8.5 | 5,000 160 | 1919 
& 65.0 |10,000 22.5 |10 600 
210 | 29.2] 17.5] 11.0] .. | 7.8 4-3] 24 9° 960 554] 1,514] 36.6 | 11.6] 7.20 | 120.0 | .. | 40.0] 4.0] 5,000] 19,000] 360 
“| 110.0 }10,000 9.5 |10 ,000 
180 | 27.0| 9.5] 8.5] .. | 9.0 4-0] 16 3° 608 237} 845] 23.0 | 24.1] 4.70 70.0 | .. | 30.0] 20.0 | 5,000 175 
fl. 67.0 |10,000 
168 3- 6 1,087 4503] 1,590] 31.7] 15.9] 9.50 | 83.0] .. | 44.0] 5.0] 3,000 1916 
180 4- 6 1,211 491} 1,702} 28.8} 17.0] 9.50 | 83.0 44.0] 6.0] 3,000 1917 
35.6 |10 ,000 
220 2,400 21.8 | 10.90 | 80.5 _ is 1917 
245 4-0 1,788 663] 2,456] 37.4 | 16.3 | 10.00 | 94.5 | 4.000) 46.0 | 35.0) 9,000 
309 5-0 1,972 546] 2,518] 21.7] 12.6] 8.15 | 102.0 | 2,000] 52.0] 17.7 |10,000 
100.0 |10,000 
85 3- 0 275 40} 220) 495) 44.5] 14.1] 6.00 83.0 | 2,000) 40.0 | 35.0 |12,000 1917 
106 3- 0 340} 80) 246] 586] 42.0] 16.7] 5.50 | 93.0 | 2,000) 46.0 | 20.0 {10,000 1917 
227 4-0 1,404] 261) 561) 1,965] 28.6 | 13.1] 8.60 | 110.5 | 2,000) 58.0 | 27.3 |10,000 1917 
99.5 |10,000 1918 
506 1,911] 409] 947] 2,858] 33.1] 13.8] 5.70 | 115.0 | 5,000 12.0 10,000 $ 
101.0 |10,000 
777 |117.0 | 44.0 | 30.0 | 20.0] 15.0 7-2 214° 5,500 13.2} 6.50 | 93.0 | .. | 52.0] 30.0 /10,000 540 | 1916 
168 | 25.0 | 20.0] 14.5] .. | 9.0 5- 6 2° 1,546 15.5 | 9.20 | 112.0 | .. | 55.0] 14.8 ]10,000] 16,000 | 308 | 1916 
109.8 |10,000 35.0 }15,000 
330 | 72.0 | 26.0 | 24.0] 4.0] 10.0 5- 0 24° 2 ,064 23.9] 6.30 74.0 oe 39.0] .. a 9,000 | 315 — 
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TABLE IV—British Mili i 
V ritis ilitary and Naval Airplanes on Which 
(Compiled for Automotive Industries 
GENERAL FOWER FLANT WINGS AND TAIL DATA 
— OveRr-ALL : ANGLE OF 
and Model. DIMENSIONS ENGINES INCIDENCE Cuorp SPAN 
; Crew Total 
Type Use and =r. 
; . Pass. 
Length, | Height, | Width, No. Make Upper | Lower | Upper, | Lower, | Upper, | Lower, 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft-In. | Ft.-In. | Ft.-In. 
72 "tea ela alanis TB Land....... ies. 32-10 34- 6 2 1 Rolls-Royce............. 75 5° 3° 4-9 4-9 | 34-6 | 34-6 
t 
oR ee TEES TB Seaplane.....|T. 32- 6 34- 6 2 1 Hispano-Suiza........... 140 5° 3° 4-9 4-9 | 34-6 | 34-6 
f. Peels tained: dine asain TB Seaplane 34- 0 34- 6 2 1 I ces carts enessn 2°0 5° 3° 4-9 4-9 | 34-6 | 34-6 
we Te Siiknitih pinta earns dete iood TB Seaplane =. 37- 6 39- 7 2 1 Hispano-Suiza........... 200 3° 3° 5- 3 5-3 | 397 | 397 
a. ae TB Seaplane.... .|B. | 4-0 | 13-9 | 55-0 2 1 Sunbeam Maori...... 260 7- 6 7-6 | 55-0 
Short. spitbe sons we Dag ee avant TB Seaplane.....|T? 35- 6 | 52- 0 2 1 Rolls-Royce............. 400 8- 0 7-0 | 52-0 
ir | 
Short..... TB Boat. . |B. 59- 0 22- 0 | 113-0 3 2 Rolls-Rovee............. 700 11-0 10-0 |; 11-0 
Cromarty } | 
Sopwnh. TB Seaplane 22-10 | 25- 8 1 1 re 100 3° 3° 5- 2 5-2 | 25-8 | 25-8 
aby | | 
Rs gin ia'vinncs.a0indieeaeoees TB Land.. ie 23- 4 34- 6 2 1 ee 230 134° 134° 5- 6 5- 6 | 34-6 | 34- ¢ 
Buffalo ‘eetidechiees Weaviiie de) MERE Miele) MM, Me ee. 
Sopwith. TB Land .|F 18- 28- 0 1 1 AR-1 — 150 2 2° 4- 6 4-6 28- 0 28- 0 
Camel | 
Sopwith TB Land. |F | 18-9 | 28- 0 1 1 BR-1 150 2 ° 4- 6 4-6 | 28-0 | 28-0 
Camel | | 
Sopwith..... TB Land.. |F } 18-9 28- 0 1 1 | Clerget... 150 2° 2° 4-6 | 46 | 28-0 | 28-0 
Came] | 
Sopwith. TB Land.. .|F | 18- 9 28- 0 1 1 Gnome.. 100 2° 2° 4- 6 4- 6 28- 0 28- 0 
Camel 
Sopwith TB Land F |} 18-9 28- 0 1 1 Gnome Monosoupape 150 2° 2° 4- 6 4-6 | 28-0 | 28-0 
Camel | ] 
Sopwith TB Land [P.....-.] 18° 9 28- 0 1 1 | Le Rhone 126 | 2° 2 4-6 | 4-6 | 28-0] 28-0 
Camel | | 2 
Sopwith TB Land |TP | 28- 6 46- 9 I 1 Hispano-Suiza......... 200 3° 3° o- 9 6-9 | 46-9 | 46-9 
Cuckoo | ; , | 
Sopwith. TB Land |F |} 22-3 32- 6 l 1 Hispano-Suiza : 200 2° 2° 4-6 4-6 | 32-6 | 32-6 
Dolphin | = | 4 
Sopwith. . TB Land IF | 22- 3 32- 6 1 1 | Hispano-Suiza. .. 300 2° 2° 4-6 | 4-6 | 32-6 | 32-6 
Dolphin , | : 
Sopwith... PB Land | 32- 6 we : l Sunbeam...... 150 + 4 5- 2-| 5-2 | 50-0 | 50-0 
Gun Bus 
Sopwith... TB Land.. | 19- 4 26- 6 1 1 Gnome Monosoupape. . 100 1° 1} 5-2 5- 2 | 26- 6 | 26- ¢ 
up | 
Sopwith... .. TB Land....... | | 19- 4 26- 6 1 E] Ba Row... <.55.25-c00c 84 1)2° 16° 5-2 | 5-2 | 26-6 | 26- ¢ 
up | 
Sopwith... TB Land ITF 19- 6 31- 3 1 1 ae 30 134 ie yg 5- 0 5-0 | 31-3 | 30-2 
Salamander | 
opwith..... TB Land.. |F 19-10 31- 1 l 1 BEs...... 230 137° 134° 5- 0 5-0 | 31-1 30- 0 
Snipe | } 
Gepetth..... i TB Land....... |F | 25- 4 33- 6 2 1 | Le Rhone.. 126 | 2}0° 212° 5- 6 5- 6 | 33-6 | 33- 6 
Strutter 
Sopwith... TB Land....... F | 25- 4 33- 6 1 Clerget..... oe 122 2° 2° d- 6 5- 6 | 33- 6 | 33- ¢ 
Strutter _ 
Sopwith...... TB Land........} 20- 4 | 25- 6 2 1 Gnome...... 8) Y » 5- 2 5- 2 | 25- 6 | 25- 6 
Tabloid | . 2 
Sopwith... .. TT Land........|F | 18-10 | 10-5 | 26-6 1 1 | Clerget.... 130 All }2° All {3-3 All| 26- 6 
Triplane . 
Supermarine PB Boat IF | 24-0 | 10-6 | 30-6 1 1 Hispano-Suiza 150 1)2° 14° 5- 6 5- 6 | 30-6 
aby 
bg adic TPT Land.... % 73- 3 37- 3 98- 5 5 6 Napier Lion. . 3000 All }3° All | 15-2 Up. Mild. Low 
98-5 131|-3 98 
Vickers...... dabees PB Land........|F | 27-2 36- 6 2 1 Gnome 100 4° 41° 5- 6 5-6 | 36-6 | 36-¢ 
FB-5 Gun Bus 1 ee Ce ee / ry oO ) ) 
——- beeies PB Land........|F.. | 28- 6 32- 8 2 1 Ghetto 100 314° 34° 5- 6 5- 6 32—- 8 | 32-8 
Vickers...... F TB Land..... F | 20-3 8-10 24- 5 1 1 tnome 100 -9 9 24- 5 - 5 
. ES-1 Barnwell Bullet Psi cen - . eich Kuala 
Jickers...... ‘ TB Land.... F. 20- 3 8-10 24- 5 1 1 ‘ercet 100 = { " 24- ~5 
os ES-1 Barnwell Bullet Clerget.............00. 4-9] 4-9 | 24-5 | 24-5 
ickers...... ae I. 3- 51- s-Royce 25 2° ; - — 51- 51- 
PB-ti i 6S lca | 43- 0 51- 0 1 Rolls-Royce............. 50 2 2° 9- 0 9-0 51-0 | 51-0 
a - vo PB Land. 3 21- 6 26- 0 1 1 ee 80 3° 3° 5- 0 5- 0 26- 0 24- 0 
Vickers, PB Land... S 21- 6 29- 9 1 1 OS ene 110 3° 3° 4-0 4-0 | 29-9 26- 9 
Viehers. PB Land... S. 21- 6 29- 9 1 1 | Gnome..... 100 | 3° 3° 5-0 | 40 | 29-9 | 26-9 
vee. Sara .|PB Land. . 5. 21- 6 29- 9 1 1 Anzani............ce--.. 100 3° 3° 5- 0 4-0 99- 9 96- 9 
a. ; TB Land.. R 28- 5 39- 6 2 1 Beardmore.............. 160 3° 3° 6- 6 6-0 | 39 6 | 33-0 
eo, TB Land.. R. 26- 6 39- 6 $ 1 ee 150 3° 3° 6- 6 6-0 | 39-6 | 33-0 
Viger. Secadapeatarle is chiaece TB Land... R. 30- 8 42- 0 2 1 Rolls-Royce............. 250 3° = 6- 6 6-0 | 42-0 | 39-6 
eee .|TB Land.... R. 27- 0 39- 6 2 1 ES SE ree 140 3° 3° 6- 6 6- 0 39- 6 33- 0 
Views. CRUSE ETE CTT TB Land........|S 19- 0 25- 0 1 1 | Hispano-Suiza........... 150 | 2° 2° 5-0} 42 | 25-0 | 22-4 
Vales bavdcaesudeneapeneasad TB Land........|5. 19- 6 25- 0 1 1 Hispano-Suiza........... 200 2° 2° 5- 6 4-2 | 25-0 | 22-4 
be ae RAN ee OPO eR TY i; 7°’ Se S. 21- 0 31- 0 1 1 Dc cxcsiareenanees 275 2° > 5- 4 4-2 31- 0 30- 0 
Vide. Sis eieansaankhexe reba TB Land...... 3 21- 8 31-0 1 1 Hispano-Suiza........... 300 2° a 5- 4 4-2 | 31-0 | 30-0 
Vides. SEE eee ee nee TB Land....... S 18- 2 24- 0 1 1 ES ee eee 100 Ye ye 5- 0 5-0 | 24-0 | 24-0 
Viders. Se ea aia wetitleeenee TP Vaad........ RS 18- 2 24- 0 1 1 OE OR Cee 100 YX ye 5- 0 5-0 | 24-0 | 24-0 
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7 es 
Authentic Data Have Been Released Since November 11, 1918 
| by Arch. & Don. R. Black.) 
WINGS AND TAIL DATA—Continued | WEIGHT IN LBS. PERFORMANCE 
' : . 3 
Hicu ea] Cums 8 z 6 
Angas IN Squars Freer bey SPEED = a mn e 
U ae 
Gap, | Stagger,| Sweep- | Dihe- | Emp-| Gas | Use- | Total} Per | Lb. Lb. a Io <& as 3 
S ey Pcs ~ |Ft-In| In. back | dral | ty | and | ful | Gross| Cent | —— 7 S Se yes] & 
r 2 g 5 13 5 |g Oil | Load Gross| H.P. | Sq. Ft. Sa| Bo | 3 8: eS ls 
0-3 S pc aS Le <3 wn a 35 wR S z ° 
pa| 212|2 |e] = | 28 MPH.|23| % | 2 | Feet} © e 1g 
ai = & a = in a ee = R 3 m 
330 | 72.0 | 26.0] 24.0] 4.0] 10.0] .. |5o] .... | .... | a4 | .. | .. | .. | a930! .. | 26.4} 6.00 | 76.0 39.0] .. | .. | 9,000! 315} 1916 
1917 
330 | 72.0] 26.0] 24.0] 4.0] 10.0] .. |&o}] .... | .... | aw | .. | .. | 2. | 2veeal .. | 16.0] 8.10 83.5 10001 22:2 | 32:2 {10.00} 12.600 | 328 | 1917 
330 | 72.0 | 26.0] 24.0] 5.0] 9.0] .. [53] .... | .... | am} .. | .. | .. | evmol .. | 13.5] 8.20 95.5 said 53.0 | 25.0 |10,000] 14,400 | 220 | 1917 
386 | 84.0] 24.4] 21.2] 5.5] 8.0] .. [3] .... |... | 3° [ose | ee | 2,875) 2. | 14.2] 7.30 | 97.0 | 7. | 45.0 | 21.4 |10,000] 15,500 | 220 | 1917 
7-0} .... | .... | .... | 3,050] 530] 1,750] 4,800] 36.5 | 18.5 90.0] .. | .. | 12.2 | 5,000 
88.0 |10,000 40.0 |10,000 
eR me 8 ac 8 cl ay SOE ews eee ... | 2,850] 650] 3,150] 5,950] 53.0 | 14.9 99.0] 7. | |. | 13.0} 55000 
97.0 |10,000 39.0 |10;000 
10-0} .... | .... | .... |11,000] 4,500} 7,000]18,000] 33.8 | 12.8| 7.60 | 101.0} 7. | .. ee gee 
240] .. | 14.0] 12.0] 2.7] 65] .. [46] 8 wet * ae a) eS Ae Be 1; in on ae 
(26 | 44.0 | 23.0] 15.8] 4.0] 9.0] .. | 4-6] (21 weve | 2162 | 2,230 Gas. | 870] 3,100] 28.1 | 13.5] 9.50 | 100.0 | 5,000] 60.0 4.9 3,000 .... | 275 | 1918 
80 5 | 5, 
240 | 36.0 | 14.0] 10.5] 3.0] 4.9] .. [50to} 18 sss» | O&up. | 977] Gas. | 531] 1,508] 35.2 | 10.0| 6.50 | 116.5 | 6,500] 35.0| 5.5 | 6'500] 18,000 | 290 
4-0 5° low. 250 103.0 115/000 20.0 |15 000 
240 | 36.0] 14.0] 10.5] 3.0] 4.9] .. [5-0 to} 18 -+++ | OP up. | 1,036] Gas. | 494) 1,530] 32.3 | 19.2 | 6.70 | 118.0 |10;000| 38.0 | 11.5 |10'000] 18,000 | 310| .. 
40 5° low. 223 : 112.0 |15,000 25.0 |15,000 
240 | 36.0] 14.0] 10.5] 3.0] 4.9] .. [5-0 to} 18 vss» | OP up. | 929} Gas.| 524] 1,453] 36.0 | 11.5 | 6.30 | 113.0 |10,000| 35.0 | 10.6 |10'000| 19,000 | 300 | 1916 
4-0 5° low. 243 106.5 |15,000 20.7 |15,000 
240 | 36.0] 14.0] 10.5] 3.0] 4.9] .. [5-0 to} 18 ve» | OPup. | 882] Gas. | 505] 1,337] 36.4 | 13.8] 6.00 | 106.0 |10;000] 35.0 | 11.8 |10/000| .... | 300 
4-0 5° low. 224 100.0 |15.000 23.2 |15;000 
240 | 36.0] 14.0| 10.5] 3.0] 4.9] .. [5-0 tol 18 -| .... | Oeup. | goal .. 530] 1,523] 34.8 | 10.2] 6.50 | 117.5 |10;000] 35.0 | 10.2 |10'000| 23,700 | 275 
4-0 5° low. 107.0 |15'000 19.6 |15,000 
240 | 36.0] 14.0] 10.5] 3.0] 4.9] .. [5-0 tol 18 -++ | O°up. | 889 Gas | 533] 1,422] 37.5] 10.4] 6.16 | 118.5 |10;000| 35.0] 9.2 |10000] 24,000 | 330 
4-0 5° low. 252 111.0 |15.000 16.8 |15,000 
566 | 80.0 | 35.6] 18.0) 5.7] 8.0] .. | 6 O] .... | .... | 21° | 1,840] 2. | 1,530] 3,370] 45.4] 17.0] 6.40 | 100.0 |10'000| 40.0 14.5 18500] 19,000 | 420 | 1617 
-0 |15 000 
263 | 38.2 | 17.0] 13.5] 3.5] 8.0) .. | 4-3] 12 | .... | 214° | 1,406] Gas. | 475) 1,881] 25.2] 9.0] 7.30 | 128.5 |10,000] 40.0] 8.3 | 0:000/193,500 | 230 | 1917 
194 ‘ 124.0 115,000 14.7 {15,000 
263 | 38.2 | 17.0] 13.5] 3.5] 8.0] .. | 4-3] 12 | .... | 214° | 1,566] Gas. | 792] 2,358] 33.6] 7.5] 9.00 | 140.0 |10‘000] 40.0 | 8.3 |10.000! 24.600 | 290 
504 133.0 116,400 12.2 |16 400 
474 | 60.0 | 28.0] 28.0] g.g] 13.0] .. | 5-6] 12 we DMP Ew Baas Baw da Ba. Bo eee 1914 
254 | 22.0] 23.0] 11.8] 3.5] 4.5] .. [45] 18 ee 856] Gas. | 441] 1,297] 34.0] 12.4] 5.20 | 104.0 |10,000| 30.0 | 12.4 |10,000| 18,500 | 190 | 1916 
181 100.0 |15;000 23.4 |15 ,000 
254 | 22.0] 23.0] 11.8] 3.5] 4.5] .. [4-5] 18 inv, a ae 787| Gas. | 438] 1,225] 35.8 | 14.6] 4.80 | 104.5 |10;000| 30.0 | 14.4 |10;000| 17,500 | 320 | 1916 
178 94.0 |15 5000 30.8 |15,000 
272 | 51.0] 15.0] 11.0] 28] 90] .. [43] 17 wt oe 1,844] Gas. | 666] 2,510] 26.6 | 11.0 | 9.40 123.0 18 500 60.0 | 17.1 |10,000] 14,000! .. | 1918 
258 : 
271 | 45.0] 15.0] 11.0] 2.8] 9.0] .. | 4-3] 16 ae 1,310] Gas. | 710) 2,020) 35.1} 8.9] 7.50 | 121-0 |10:000| 40.0 | 9.5 |10,000] 20.500 | 370 | 1917 
343 ; 113.0 |15 000 18.8 |15,000| 20'500 
353 | 52.0] 35.5] 21.5] 3.5] 7.3] .. [5-5] 24 eee | 21% | 1,281 Gas, 924] 2,205] 42.0 | 17.5} 6.40 | 103.0 |10‘000] 35.0 18.9 10,000 16,000| .. | 1916 
404 15 15, 
353 | 52.0] 35.5| 215] 3.5] 7.3] .. |5-5| 24 ees | 24 | 1,316 Gas, 1,026] 2,342] 43.8 | 18.8} 6.70 | 102.0 | 6,500] 35.0 12.7 18:500 13,000} .. | 1915 
02 6 |10; 
241 | 28.0] 11.8] 11.8] 1.8] 43] .. [46] 11 oo | Oe 730 Gas, 390] 1,120} 34.8] 14.0] 4.70 | 92.0] .. |3e0}] .. | ¢. 320|.. 
: 24 
231 | 34.0] 14.0] 9.6] 25] 4.5] .. [so] 18 -s++ | 2% | 1,103) Gas. | 440] 1,543] 28.5 | 12.4] 6.00 | 106.5 |10,000] 35.0 | 11.8 |10,000] 20,500! 31 | 1916 
180 95.0 115000 22.3 |15,000 
’ Pa aoe oe ee fee ee Pee ee 1,700] .. 626] 2,326] 26.9| 15.5] 7.50 | 117.0 |] °. |57.0] .. |. 
4950 |210.0 |368.0 |216.0 | 84.0 | 62.0] .. |14-9] .... | .... | 4° — |26,000/10,000|19,000|45,000| 42.2 | 15.0| 9.10 | 1100.0] .. | .. . | .. | 13,000 | 1200 
382 | 57.0 | 56.0 | 24.6] 8.5] 13.3] .. ;é-O| .... | .... 4 2° 1,220] .. 830] 2,050] 40.5 | 20.5] 5.40 | 70.0 | 5,000] 41.0; 16.0] 5,000 9,000] .. | 1914 
1915 
340 | 57.0] 54.0] 24.6] 8.5] 13.3] .. | 6-0] .... | .... | ae |ayeol .. 840 2,000] 42.0 | 20.0} 5.90 | 80.0 | 5,000] 47.0] 15.0] 5,000] 10,500} .. | i915 
e 
215 | 22.0] 17.5] 12.5] 42] 64] .. |4o] .... | ww. | o., 843}. 452} 1,295] 34.9] 13.0] 6.00 | 114.0 | 5,000] 46.0 6.7 15,000 15,500) .. | 1915 
18.0 |10; 
215 | 22.0] 17.5] 12.5] 4.2] 64] .. | 4-0] .... | .... | 2 gai] .. 537] 1,458) 36.8 | 14.6| 6.80 | 109.0 | 5,000] 50.0 6.4 13,000 15,500 
18.0 }10: 
845 |113.0 | 79.5 | 55.5 | 19.0] 25.0] .. | oo] .... |... | 2° 3,340] .. | 1,594] 4,934] 32.4 | 19.8] 5.90 | 96.0 | 5,000] 46.0 | 16.5 | 5,000] 11,000 ss 
81.5 |10;000 55.0 |10 ,000 
204 | 32.0 | 18.0] 14.4] 5.6] 6.7] .. | 4-2 7%] .... | 314 845]. 432] 1,277) 33.8 | 16.0] 6.30 | 91.0 | 5,000] 48.0] 9.1] 5,000] 12,500} .. | 1916 
82.0 |10;000 27.6 |10,000 
237 | 42.0| 18.0] 14.4] 7.3] 6.7| .. | 4-2 7™%1 .... | 31 927]. 520] 1,447] 36.0 | 13.2] 6.10 | 81.0 |10‘000] 48.0 82 13-000 16,500 a 
237 | 42.0] 18.0] 14.4] 7.3] 6.7] -. [4-2] 74] .... | 31° | 985) .. | 543] 1,400] 39.0] 14.0] 5.90 | 93.0 | 5,000] 47.0 7 52,000 14,000 | 270 | 191¢ 
237 | 42.0 | 18.0] 14.4] 7.3] 67] .. | 4-2 7™%| .... | 3% 952] .. 521] 1,473] 35.4 | 14.7] 6.30 | 79.0 110,000] 48.0 10.6 13.000 12,000 | 296 
-6 }10,00 
427 | 55.0 | 41.0] 30.0] 12.3] 10.4] .. [6-0] 3 ——— F 1,627] .. 983) 2,610] 37.7 | 16.3 | 6.10 | 90.0 | 5,000] 40.0 | 14.3 | 5,000] 13,000 | 337 | i916 
84.0 |10'000 37.0 |10 ,000 
427 | 55.0 | 41.0 | 30.0] 12.3] 10.4] .. |éo] 3 | 3 2° 1,832] .. 788| 2,620] 30.1] 17.5 | 6.20 | 83.5 |10‘000| 41.0 11-6 13.000 14,000 | 250 
-6 [10,0 
485 | 62.8 | 35.0] 25.0] 12.3] 11.3! .. | 60 3 nce a 2,289] .. | 1,019] 3,308] 30.8 | 13.2 | 6.80 | 110.0 |10,000] 43.0 io 5,000] 17,000 | 285 
-4 |10,000 
427 | 55.0 | 41.0] 30.0] 12.3] 10.4] .. | 6-0] 23 ey 1,734] .. 853] 2,587| 33.0 | 18.5] 6.10 | 92.0 |10,000| 40.0 1o-4 13,000} 15,000 | 276) 
-5 110.0 
199 | 27.0 | 18.5] 15.3] 3.8] 5.0| .. |}3-9] 26 wee | 2° [1,70] .. 504] 1,674] 30.1 | 11.2 | 8.40 | 121.0 | 5,000] 53.0| 5.6| 5'000| 18,000 | 261 | 1914 
116.0 |10,000 12.6 |10,000 
007 | 23.5] 18.51 15.31 6.5] 601 .. }aa1| 30 ee | 1 | 1,376] .. 499] 1,875] 26.6] 9.4] 9.10 | 135.0 |10,000] 55.0 48 5,000] 20,000 | 304 
0.4 110,000 
272 | 31.0] 18.5] 15.3] 7.0] 6.5] .. | 3-9] 29 wees | 1? | 1,498]. 705] 2,200] 32.1} 8.0] 8.10 | 137.0 |10,000| 51.0 3.5 5,000] 24,000 | 285 
-8 10,000 
272 | 31.0] 18.5] 15.3] 7.0] 65] .. | 3-9] 29 wees | 16° | 1,686] .. 664| 2,300] 28.9] 7.7] 8.50] .... | .. |sso] .. |. 
215 | 25.21 17.5] 12.5] 5.3] 65] .. |4o] .... |... | 2 900]. 585] 1,485] 39.4 | 15.0] 6.90 | 102.0 |10,090] 49.0 53 18.000 17,500 | 280 | 191¢ 
215 | 25.2] 17.5] 12.5] 5.3] 65] .. | 4-0] 22 oe 890) .. 585} 1,475) 39.7) 15.0} 6.90 | 98.0 |10,000] 49.0 Re: 000} 16.500 | 295 
4.5 110,000 
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AT—Australian trip machine 
ASP—<Auti-submarine patrol 


R—Bombing 


C—Commercial (passenger and freight) 


DB—Day bombing 
F—Fighting 
FF—Fire fighting 


M—Mail carrier 


O—Observation (Military) 


P—Passenger 


PB—Pusher biplane 
PM—Pusher monoplane 


PP—Police patrol 


PT—Pusher triplane 


Excepting where otherwise stated, all of the machines in the above table are either in production or are built to order: 
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TABLE IV—British Military and Naval Airplanes on Which 
(Compiled for Automotive Industries 
GENERAL POWER PLANT WINGS AND TAIL DATA 
OvER-ALL ANGLE OF 
Manufacturer DIMENSIONS INCIDENCE CHorpD SPAN 
and Model 
Crew Total |————— = 
Type Use and a 
Pass. 
Length, | Height, | Width, No. Make Upper Lower | Upper, | Lower, | Upper | Lower 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
Vickers ..|TB Land... - Vee eS 24-0 1 1 ee 110 ye ye 5- 0 5-0 24-0 | 24-0 
FB- 
Vickers...... ~~ er see 26- 0 35- 6 2 1 Hispano-Suiza... .. 200 2° 2° 6- 6 5-0 | 35- 6 | 30-0 
FB-24 
Vickers ..1TB Land..... 2 26- 6 37- 6 2 1 eee ‘ 275 2° - 6- 9 5-0 | 37-6 | 31-0 
FB-24 
. a ee a F.......]| 30-0 38- 3 2 1 Pe 375 2° 2° 6- 6 6- 6 | 38-3 | 38-3 
FB-24 
Vickers......... PB Land..... cy 28- 1 41- 6 2 1 Hispano-Suiza........ 150 3° 3° 6- 3 6-3 | 41-6 | 41-6 
FB-25 yun 
Vickers. . . PB Land ‘ 23- 5 31- 6 1 1 Hispano-Suiza... . 200 2° 2° 5- 6 4-6 | 31-6 | 29-0 
Vampire 
Visbers.......+. PB Land... TF 22-11 31- 6 1 i) ere 200 | 2° 2° 5-6 | 4-6 | 31-6 | 27-6 
Vampire (Armored) : 
a) TB Land.. B 36- 0 59- 6 2 2 SNE, cx vinivesnzcaes 200 3° 3 8- 3 6-0 | 59-6 | 37-6 
EFB-7 
Vickers... ere ..|TB Land... B 28- 2 38- 4 2 2 Gnome... . 200 3° ro 7-0 65 2 i wes 
EFB-8 , P 
Vickers. .... TB Land........|B. 43- 7 68- 4 2 2 Hispano-Suiza... .. 400 314° 3%? 10-6 | 10-6 | 68-4 | 68-4 
FB-27 
Vickers... ... ..|TB Land.. B 43-7 67- 2 2 2 | Sunbeam Maori 520 3° 3° 10-6 | 10-6 | 67-2 | 67-2 
B-27 , 
Viekers ../TB Land....... |B 43-7 67- 2 2 2| Fiat... ; 520 | 3° | 31° | 10-6] 10-6 | 67-2 | 67-2 
Vi 
Vickers —— -|TB Land....... B. 43-7 67- 2 2 2 | Rolls-Royce Eagle. 700 34° 31% 10-6 | 10-6 | 67-2 | 67-2 
Vi 
Vickers. TB Land........|B. 43-7 67- 2 2 2 | Salmson............ 520 | 3%° | 31° | 10-6 | 10-6 | 67-2 | 67-2 
Vi 
Vickers. — ..|TB Land........|B. 43- 7 67- 2 2 2 Rolls-Royce Eagle 700 3% 3%° 10-6 | 10-6 | 67-2 | 67-2 
Vi 
Westlend. ../TB Seaplane.....|ForSS..] 25-4 | 11-2 | 31-4 1 1 | AR-1... 150 5-0 | 5-0 | 31-4 | 31-4 
N-16-17 : 
<< ie TB Land........|F.......| 18-11 | 8-0 | 23-2 1 4 eee 173 4-6 | 46 | 23-2 | 23-2 
Wagtail 
KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 
A—Ambulance G—General service (Military) 


Limit System with the Hole as Basis 

































































Limit PLuGc GaAGEs Limit SNAP GAGES 
_ 
a | a 5. Licut RunninG Fit RUNNING Fir 
Min. Max. Tol. Min. Max. Tol. Min. Max. Tol. Min. Max. Tol. 
— % — 00016 | +.00016 | .00032 | —.00008 | +.00008 | .00016 | —.00083 | —.00043 |} .00040 | —.00043 | —.00020| .00023 
iu * — .00024 | + 00024 | .00048 | —.00012 | +.00012 | .00024 | —.00122 | —.00063 | .00059 | —.00063 | —.00031 | .00032 
Se — .00033 | +.00033 | .00066 | —.00017 | +.00016 | .00033 | —.00165 | —.00087 |} .00078 | —.00087 | —.00043 | .00044 
24, 2 — .00043 | +.00043 | .00086 | —.00022 | +.00021 | .00043 | —.00216 | —.00119 | .00097 | —.00119 | —.00059 | .00060 
23,— 1h, — 00055 | +.00055 | .00110 | —.00028 | +.00027 | .00055 | —.00274 | —.00157 | .00117 | —.00157 | —.00078 | .00079 
1%, — 15% — 00068 | +.00068 | .00136 | —.00034 | +.00034 | .00068 | —.00334 | —.00196 | .00138 | —.00196 | —.00098 |} .00098 
15{,— 2%, — .00083 | +.00083 00166 — .00042 | +.00041 .00083 — .00401 | —.00236 .00165 — .00236 | —.00118 .00118 
2°Y%,— 41%o — .00099 | +.00099 | .00198 | —.00050 | +.00049 | .00099 | —.00472 | —.00275 | .00197 | —.00275 | —.00137 | .00138 
41% .— 65% — 00118 | +.00118 | .00236 | —.00059 | +.00059 | .00118 | —.00551 | —.00315 | .00236 | —.00315 | —.00157 | .00158 
65%,—10%e — 00138 | +.00138 | .00276 | —.00069 | +.00069 | .00138 | —.00630 | —.00355 | .00275 | —.00355 | —.00177 | .00178 
10%, —15% —.00158 | +.00158 | .00316 | —.00079 | +.00079 | .00158 | —.00709 | —.00394 | .00315 | —.00394 | —.00197 | .00197 
*Limit Plug Gage A is generally used for work on which larger tolerances may be allowed. **Limit 













































































































































































January 15, 1920 AUTOMOTIVE INDUSTRIES 187 
THE AUTOMOBILE 
1 | Authentic Data Have Been Released Since November 11, 1918—Cont. 
_ _\ by Arch. & Don. R. Black.) 
WINGS AND TAIL DATA—Continued WEIGHT IN LBS, PERFORMANCE | 
Hicu oe Fs 3 g 
§ AREAS IN SQuaRE Feet ‘ Use SPEED si Cums se RB g 
o-Ps 
— Gap, | Stagger,| Sweep- | Dihe- | Emp-| Gas | Use- | Total] Per | Lb. | Lb. “ ce | 88 | 3 
5 e ta . |o. |Ft-In| In. back dral ty | and | ful | Gross} Cent |} —— | —— - 3 Cf ies | & 
ja| 218 |8 |3.] 3 | #8 Oil | Load Gross | H.P. | Sq. Ft. Se|a| 8 ga | 3°] F 
fal § Ee l/te| 3 48 M.P.H. 23 s & | Feet | £5 5 FA 
e“lalg|a je | 4 |e ¢| § | 2 rie 
915 | 25.2 | 17.5 | 12.5 5.3 6.5 nea 4-0 22 Sicane ¥ 892) .. 586) 1,478) 39.7 | 13.5 6.90 98.0 110,000} 49.0 at = 17,000 | 318 
340 | 36.0 | 21.0 | 22.0 9.3 8.3 s 4-6 ll Seas rd 1,630) .. 980) 2,610] 37.5 | 13.0 7.70 122.0 | 5,000} 52.0 6.8 5,000 16,000 | 360 | 1916- 
; 118.0 |10,000 15.0 |10 ,000 191 
384 | 33.0 | 29.0 | 25.0 9.3 8.3 es 4- 6 24 Sea? ? i ae 941) 2,650) 35.5 9.6 7.00 129.5 {10,000} 49.0 | 11.0 |10,000) 23,000 | 380 we 
450 | 48.0 | 34.0] 29.6 8.0 9.0 oe 4-7 Menon itelars 14° 2,332] .. 1,348] 3,680) 36.6 | 10.2 8.20 ee ee 54.0 3 ae a a 
500 | 57.0 | 38.6 | 29.0] 9.0] 10.3 Si 6- 0 om Renee 3° 1,608) .. 846) 2,454] 34.5 | 16.4] 4.90 87.0 | 5,000) 37.0 | 9.0] 5,000] 13,500 | 380] 1917 
78.5 110,000 27.2 |10,000 
267 | 36.0 | 22.0 | 16.0 6.4] 6.7 ae 4-3 18 aie 34° J ae 560} 2,030] 27.6 | 10.2 7.60 121.0 | 5,000} 53.0 | 4.3 | 5,000) 22,500 | 350 
117.0 |10,000 9.9 |10 ,000 
267 | 36.0 | 22.0} 16.0 6.4 6.7 an 4-4 18 miele 4° 1,870} .. 568] 2,438] 23.3 | 12.2 9.10 118.0 | 5,000} 58.0 | 5.0 | 5,000} 19,000 | 240 
115.0 |10,000 12.0 {10,000 
640 | 93.0 | 42.0 | 28.5 roe 20.0 oe 7-4 ll Sache 3° 2,136) .. 1,065} 3,196} 33.2 | 16.0] 5.00 75.0 | 5,000} 40.0 | 18.0 | 5,000) 12,000 | 200 
468 | 97.0 | 35.0 | 25.0 iss 13.0 oF 6- 0 10 ne 2° 1,840) .. 860} 2,700) 31.9 | 13.5] 5.80 98.0 | 5,000} 45.0 | 10.0 | 5,000) 14,000 | 290 a 
1326 |242.0 | 88.0 | 74.0 a 21.5 -. |10-0 ects eae 3° 5,420) .. 3,700} 9,120} 40.6 | 22.8} 6.90 87.0 | 5,000) 43.0 | 23.6 | 5,000} 9,500} 320) 1917 
1376 235.0 |114.5 | 63.0 ae 21.5 .. {10-0 Sisters ene 3° 6,685] .. 3 ,615}10 300} 35.1-] 19.8 | 7.59 89.0 | 5,000] 45.0 | 19.3 | 5,000} 10,500 | 400; .. 
1330 |242.0 |114.5 | 63.0 a 21.5 .. |10-0 pees Relate 3° 6,625) .. 3 ,675)10 300) 35.7 | 19.8 | 7.80 96.0 | 5,000) 45.0 | 13.5 | 5,000) 11,000 | 310} 1918 
1330 }242.0 |114.5 | 63.0 | 27.0 | 21.5 -. {10-0 seri pate 3° 6,700) .. 5 ,800)12 500) 46.4 | 17.9] 9.40 98.0 | 5,000} 50.0 | 15.0 | 5,000) 10,500 | 1080 
1330 |242.0 |114.5 | 63.0 Pv 21.5 .. 110-0 rales are 3° 5,560)... 4,040} 9,600} 42.1 | 18.5 7.20 94.0 | 5,000) 44.0 | 13.5 | 5,000) 11,500 540 
1330 |242.0 {114.5 | 63.0 | 27.0 | 21.5 -. |10-0 sive yee 3° 6,700) .. 5 ,800}12 500) 46.4 | 17.9 9.40 98.0 | 5,000} 50.0 | 15.0 | 5,000} 10,500 835 
278 | 39.6 | 24.5 | 17.5 6.8 7.6 - 5- 0 oe ate 214° 1,460 268 673] 2,133) 31.6] 14.2 7.70 108.0 ae 50.0 o2 Ry cere 324 
190 | 24.0] 15.5] 9.5] 2.1 4.4 a, | ee aesie 5° up. 746} 219] 584) 1,330] 48.9] 7.7] 7.00 125.0 |10,000) 50.0 3.5 5,000 
4- 0° low. 7.5 |10,.000 
KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 
PQ—Pusher quadruplane TPB—tTractor pusher biplane 
R—Reconnaissance TPT—tTractor pusher triplane 
S—Scout TF—Trench fighter 
SP—Sport TM—tTractor monoplane 
SS—Ship scout TP—Torpedo plane 
T—Training TT—tTractor triplane 
TA—tTransatlantic TQ—7Tractor quadruplane 
TB—tTractor biplane 
Excepting where otherwise stated, all of the machines in the above table are either in production or are built to order. 
sis —Table for Tolerances in Inches 
Liuit Snap Gaces—Conti iued 
SLIDING Fit Pusu Fir Drivine Fit Licut Force Fir Force Fir 
Min. Max. Tol. Min. | Max. Tol. | Min. Max. Tol. Min. | Max. Tol. Min. | Max. | Tol. 
3 ~.(00020 | —.00008 | .00012 | —.00008 |+.00012| .00020 |+ .00012|+ .00024) .00012 |+ .00024/+ .00039) .00015 |+.00039|+ .00059) .00020 
, ~.0031 | —.00012 | .00019 | —.00012 }+.00020} .00032 |+ .00020|+ .00035} .00015 |+ .00035/-+ .00059} .00024 |+ .00059]+ .00098] .00039 
t ~ .00043 | —.00016 | .00027 | —.00016 |+.00028] .00044 |+ .00028/+ .00047} .00019 |+ .00047|+ .00083} .00036 |+ .00083)+ .00145] .00062 
) ~.00059 | —.00020 | .00039 | —.00020 |+ .00032| .00052 |+ .00032|+ .00059} .00027 |+ .00059|-+ 00110) .00051 |+ .00110/+ .00197| .00087 
) — .00078 | —.00025 | .00053 | —.00025 |+ .00032} .00057 |+ .00032]+ .00071} .00039 |+ .00071)+ .00141) .00070 |+.00141)+ .00253] .00112 
3 ~.00098 | —.00031 | .00067 | —.00031 |+.00031| .00062 |+.00031|+ .00086} .00055 |-+ .00086|+ .00176} .00090 |+ .00176]+ .00319| .00143 
3 ~.00118 | —.00039 | .00079 | —.00039 |+.00027} .00066 |+.00027|+.00102} .00075 }+.00102/+.00214] .00112 |+.00214]/+ .00394| .00180 
3 ~.00137 | —.00047 | .00090 | —.00047 |+.00023} .00070 |+ .00023/+ .00118} .00095 |+.00118/+ .00256] .00138 |+ .00256]+ .00480| .00224 
3 ~.00157 | —.00056 | .00101 | —.00056 |+. 00021) .00077 |+ .00021}+ .00137] .00116. |+ .00137|+ .00303) .00166 |+ .00303|+ .00579| .00276 
3 ~ .00177 | —.00066 | .00111 | —.00066 |+ .00020} .00086 |+ .00020|-+ .00157) .00137 |+ .00157|+ .00355} .00198 |+ .00355|+ .00689] .00334 
7 —.00197 | —.00075 | .00122 | —.00075 |+.00020} .00095 |+.00020|+ .00177} .00157 |+.00177|+ .00413] .00236 |+.00413]+ .00807| .00394 
mit ‘ Plug Gage B is used on accurate work necessitating finer tolerances. Compiled by C. E. Johansson, Inc. 
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TABLE V—Ger 


(Compiled for Automotive Indus 


Military Types (Latter Part of the War) 





























































































































GENERAL POWER PLANT WINGS AND TAIL DATA 
OvER-ALL ANGLE OF 
Manufacturer DIMENSIONS ENGINES ‘ INCIDENCE CHorD SPAN 
and Model 
Crew Total 
Type Use and H.P. 
Pass. . 
Length, | Height, | Width, No. Make Upper | Lower | Upper, |Lower , | Upper, | Lower, 
Ft.-In. | Ft.-In. | Ft.-In. Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
a iniieebeh abeune antes TB Land........|B 32- 4 12- 6 | 60-2 3 2 Mercedes............... 520 §° 5° 7- 2 7- 2 60-2 | 56-11 
5 
i bdbcuneevenencemeton oT eee | ae 26- 0 38- 9 2 1 Mercedes............... 170 5-11 5-7 | 38-9 | 36-8 
ar <a abvsnienodpmenetac TB Land....... 30- 0 42- 0 gaits. BM dasvarssecacatbavaweas 6- 0 6-0 | 42-0] 40-6 
ives TB Land........ F.......] 24-0 4] 29-7 1 1 Oe 175 29-7 | 28-8 
Albatross ictrsecauvauedouee i; 0” ae 23-11 8-0 | 29-6 1 1 Mercedes................ 180 29-6 | 28-6 
vane ee re eT eee ee 22-11 8-10 | 29-3 1 1 PING sickcns Wrceiwna 180 0° 0° 5- 2 3-11 | 293 | 25-5 
7 
Ree errr eer ig ge See ae 18- 1 9-1] 23-7 1 1 Oberursel Le Rhone...... 110 21° 216° All Wlings Up. Mlid. Low 
Triplane 3-13 23-7 20/-6 18-9 
Fokker-Junkers............... TB Land....... _. ao 50- 0 1 ee: 230 50-0 | 36-2 
Armored 
st ie cadpeonanaawes TB Seaplane.....|F....... 34-0 | 12-2 2 1 __ RE eer rere 150 55- 0 
-33-J 
ee D penaienaewak er TB Seaplane.....}"....... 29-5 | 13-2 2 1 Mercedes................ 150 43- 6 
-33-L 
Friedrichshafen................ TB Seaplane...../TP..... 45-0 | 15-3 2 2 NN ie se viaisbinkndscacnelaiuibe 300 72- 6 
FF-41-A 
Friedrichshafen............... TB Seaplane..... _ ee 38-1 | 13-2 2 1 PN 0s cisincnnewenmion 160 55- 0 
FF-49-C 
Friedrichshafen. .............. PB Land........ _ ee 42-2 | 12-0 | 78-0 4 i eee 520 7-8 78 | 78-0 1 78-0 
G-3 
SE ee eee ene PB Land........ _ Sere 41-0 | 12-8 | 77-0 2 oe RE OE 520 7- 6 7-6 | 77-0] 71-9 
G-0, G-2, G-5 
Nhs ckeanee sat enneanian TB Seaplane.....|F....... 44-0 | 15-6 2 NRE RE 320 73- 8 
WD-11 
Gotha. .. TB Seaplane...../F....... 32-10 | 12-6 | 49 2 a rer 160 49-2 | 46-0 
Model-12 
Gotha...... .|TB Seaplane..... Sarre 45-8 | 15-11 ee 400 79- 6 
WD-14 
Halberstadt...................)1B Land........ ee 24-0 9- 6 35- 3 2 1 Mercedes................ 180 5-3 4-3 35- 3 34-11 
CL-2 
DINE: j vccueccemenaraen 2) as _ Sere 24-0 9-6 | 35-3 2 1 ee ee 180 5- 3 3 | 2 | 36-01 
CL-4 
ie wien 66 sxvneecnewnseoed TB Land........ Pecewatis 26-7 | 10-6 | 44-9 2 1 ee er ee 225 | 5° to 3°] 5°to 3°} 5-9 5-3 | 44-9 | 42-2 
C-5 
2 eee ey 1 See Snes 24- 8 42- 9 2 1 NOS A ccerieneach in paneaie 230 64° 5° 5- 3 4-8 | 42-9 
C-6 
BN ch nnd drgtie Chk ete eo OES TB Land........ ee 23- 2 30-10 1 1 eee 175 44° 44° to 5- 5 3-11 30-10 26- 7 
P t 214° 
ge » atl owicapawean wads ci 2” See ines era 21- 5 29- 6 1 1 Mercedes................ 180 334° 334° 47 4-7 | 20-6 | 26-4 
D-XII 
NS Te eee TB Land........ adanwe 26-11 9-9 | 41-5 2 1 Maybach or 240 5- 8 3 | 48 | ao- 
C-5 Mercedes 260 
PI es cvencdvccnsecntan gi, 27 | Sere a 72-0 | 21-0 | 134-0 9 4 OS See err 1200 Taplers 134- 0 *| 134-0 
Bomber 15 to! 12 
Commercial 
I sisson sscnninsniion TBland........\c.......| 5-1 | w-2}ae2] 0 oa foe 300 49- 2 
; se 
oa se cnvgemwennteenee TB Land....... ee 20- 0 8-2 | 31-8 1 ee eer ee ee err 240 31- 8 
D-VI 
I  cedonwandanpveunsaeds TPB Land......./C....... 73- 8 | 21-4 | 142-10 24 4 NS oscinsawivcavaveewee 1000 142-10 
R-II 
ot Serer ce TPB Land......./C.......| 67-9 | 20-6 | 114- 9 24 4 ee ee 1040 14-0 | 14-0 | 114-9 | 114 ! 
R-II . 
Linke Hoffman................. TB Land..... > 51- 6 | 22-0 | 109- 6 15 4 Mercedes................ 1040 16- 6 15- 6 | 109- 6 | 109- ¢ 
Linke Ser TB Land.. C.......] 67-0 | 23-6 | 138- 6 15 4 Mercedes...... sive weeaen 1040 138- 6 | 138- 
Il 
KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 
A—Ambulance O—Observation (Military) T—Training 
AT—<Australian trip machine P—Passenger TA—Transatlantic 


PB—Pusher biplane 
PM—Pusher monoplane 
PP—Police patrol 
PT—Pusher triplane 
PQ—Pusher quadruplane 


ASP—Anti-submarine patrol 
B—Bombing 

C—Commercial (passenger and freight) 
DB—Day bombing 


TB—tTractor biplane 
TPB—tTractor pusher biplane 


TPT—Tractor pusher triplane 
TF—Trench fighter 





a | ii. 


— 





F—Fighting R—Reconnaissance TM—Tractor monoplane 
FF—Fire fighting , S—Scout TP—Torpedo plane 
G—General service (Military) SP—Sport TT—Tractor triplane 


M—Mail carrier 


SS—Ship scout 


TQ—tTractor quadruplane 


- 





CC a. Le ee ee ee 




























































































































































































January 15, 1920 AUTOMOTIVE INDUSTRIES 189 
THE AUTOMOBILE 
man Airplanes 
= 
‘ tries by Arch. & Don. R. Black) 
lus = 
= y WINGS AND TAIL DATA—Continued WEIGHT IN LBS. PERFORMANCE 
. Z - 
— Hicu 8 & 
AREAS IN Square Feet ; tor Spzep i Cum ae 2) 
u 7 = 
Gap, | Stagger,| Sweep- | Dihe- | Emp-| Gas | Use- | Total} per | Lb. Lb. Bri <& a2 
on 5 a 3 |Ft-In| In. back dral ty | and | ful | Gross| Cent |} —— | —— ‘os Rp, So os 
— sel | 8 | 8 |3.| 8 | 38 Oil | Load Gross| H.P. | Sq. Ft. Ss|es| 2 83 a¢ 
fs| 5 |e | |t2| 3148 M.P.H.| 23 | 3 = | Fet| $3 % 
o o oe bo 
ver, e = D 25] = = a ‘ x a a 3 
-In. a | ee bak, il : 
= 766 | 35.8 | 34.0 | 31.2 | 11.5] 20.8] .. | 8-6] 0 4°low. | 2.75° | 5,258} 770] 1,872] 7,130] 26.2 | 13.7] 9.80 90.0 | .. | 60.0] 10.3] 5,000] ...... | ...... 
3° up. low 86.0 | 9,000 23.4 | 9,000 
“11 407 | 32.5 | 32.5] 14.1] 5.4] 6.5 ar 5- 1 er 0 2° 1,830] .. 960} 2,790) 34.4 | 16.4 6.9 Baton re a Me er Eh tadass. EN aib ann 
- 8 440] .. 31.0] 16.0] 8.5] 6.5 oe ass re ate disse IMD xy reseratetoe Ml) olemear eat 
- 6 227 . a a Se ee < oes aed oe 1,510 90} 530) 2,040) 25.5 | 11.9 9.1 109.0 | 3,280) .. 9.50 }13,100} 18,000 | 2.5hr.at 
95.0 | 9.380 10,000 ft 
- 8 en en ee on ee on on oon oe eee lO ES pre, eae Be See I) GPR cnn 
- 6 S10) 104) oe at ae) SS) So]... eS) «s:. 0 22 ea 369] 1,909] 19.3| 10.6} 8.7 | 116.6 | 3.281] .. | 4.25 | 3,281) 2.0... | oo... 
103.5 |13 ,124 22.8 113 ,124 
-5 205] .. i ss 3 i me = mal ba etal 829} 170) 430) 1,259) 34.1] 11.1] 6.1 On ete oe!) lll ee eres 
Low a he De Bos 8 ae Ee Ba 2 a Pe Ps. & a eee re we 8 ee 8 os Be ewes Ba 
-2 ete dodo do do. poe Pa. done Poe. |... | 2.ool .. [1,000] 3,400] 81.2] 23.3) 2... | 75.0 | 0 | 50.0] 25.0] 4.900) ...... | ...... 
2,140) .. 975) 3,115] 31.2 | 20.7 Stoned 84.0 mee 2 ee fo ee 
5,180] .. | 2,870] 8,050] 35.6| 26.8| .... | 75.0] © | 53.0] 25.0] 3,280| ...... | ...... 
ms a os 3,380) .. 1,430} 810) 29.8 | 30.1 Siam 85.0 0 | 50.0 | 30.0 | 6,560) ...... | wc... 
934 | 75.2 | 57.6 | 32.0 | 20.0] 19.2 a 7-0 0 6° 14° | 5,930) .. 2,717) 8 ,647| 31.3 | 16.6 9.2 euea WP wae? OP Rky eer ace, ER Accson Ge Ae 
- 0 985 |109.0 | 45.0 | 11.0 | 16.0 | 19.0 .. {86 & 0 4° 2° 6,039} 1,060) 2,722) 8,763) 31.1 | 16.8 8.9 87.0 On oe, Coe Bore we eee 
7-0 
- 9 1115 ox 4,720] 1,020) 3,160) 7,880) 40.0 | 24.6 v.34 75.0 0 2 ES ee err 
20.0 | 4,900 
in faa we fee ete oe eee eo .... | cess | 2,200] .. | 1,210] 3,410] 35.5 | 21.3] 5.9 85.0 | 0 7.5 | 3.280] ...... 470 
19.0 | 6,560 
- 0 ms| .. | .. |. | we | ue | ce | ce | eee | cues | -ee | 6,600) 1,720] 4,320]10,920] 39.5] 27.3] 7.7 | 79.0] 0 “Til: Se eee 
38.0 | 4.900 
310 | 23.2 | 13.6] 12.4] 6.4] 7.9 .. |3-8 to} 24 4° 2° low. | 1,758} 240) 816) 2,574) 31.7] 14.1 8.2 97.0 |10,000) .. e 5,000) 13,500 
4-0 24.5 |10 ,000 
11 310 | 23.2 | 13.6] 12.4] 64] 7.9] .. | 4-0] 24 4° up. | 2° low. | 1,992) 220} 540] 2,532) 21.3] 14.1] 8.2 97.0 |10,000) .... | 9.3] 5,000) 13,500 | ...... 
24.5 |10 ,000 
t-11 429 | 27.2 | 21.6] 20.8] 5.2| 6.8] .. |5-8 tol 0 0 1° up. | 2,188] .. 953| 3,141] 30.3 | 13.7] 7.3 | 102.0 | 6,550 35.0 |13,100| 16 400 330 
5- 5 2° low. 93.0 |13,100 
a= 2 356 | 22.4] 28.0] 16.0] 5.2] 68] .. | 4-9] 10 0 1° 2,090] .. 946] 3,036] 31.2 | 13.2] 8.5 ngs ke : “ a ye 
: A is —m 4-7 16% ee 1,580) .. 476) 2,056) 30.1 | 11.7 oh ek 102.5 |10,000) .. 17.5 {10,000} 17,000 
a 91.5 |15 ,000 41.3 |15 ,000 | 
6-7 239 | 16.8 | 16.0] 16.8] 4.4] 8.8 ie hy 16 ele ae ane oe = mA ate oe ere ones i ae os eae) eer eae | 
— 0" r | 
6- 4 264 | 30.6 | 22.0] 20.8) 4.0] 6.0 ae 6- 0 paws 3° 24° | 2,439) .. 1,000} 3,439) 29.1 | 13.2 9.5 100.5 |10,000) .. 16.0 |10,000} 15,500 he 
87.0 |15,000 38.5 |15 ,300 
ahi 3400 |154.0 |250.0 | 56.0 | 76.0 | 43.0] .. |14-5to} .... 0 514° |18,700} 3,200] 9,900/28 600] 34.6 | 23.8 | 8.4 82.0 ey .. at 7 Ses 877 
i 11-11 = 
: Types, 1919-1920 
‘cial 
—_— és | 2 2 - es ™ . aa Bice .... | 2,318] .. | 1,247] 3,565] 35.0] 11.9] ... Estin.| tad | . | 35.0 |16,490) 21,300 326 
103.8 | 6,560 
1,645) .. 442) 2,087) 21.2 8.7 seats 119.3 | 9,840) .. 24.0 |19,680} 24,250 na 
19,870) .. 7 ,930|27 800} 28.5 | 27.8 one Estim|ated Estim| ated 13 ,120 544 
77.7 | 8,200 100.0 | 11,480 
' 2895 |115.0 1165.0 {112.0 | 24.5 | 43.0 -- {13-9 0 0 0 18,900} .. 7 ,600/26 500} 28.7 | 25.2 9.0 80.0 ee _ 10.0 eee 
25.0 | 6,560 
assil ee oe oe oe ee eee | er .... | eee |17,600] .. | 7,000/24,600] 28.4 | 23.6] 8.6 80.0 | .. .. |120:0 | 9/900]... 
9- ¢ 3440 | 17,600) .. 9 ,000|26 ,600} 33.8 | 25.6 A 80.0 6% wae: Sk ee 
38- ——! —_____—_ - 
KEY TO NOTATION USED ON SHEETS OF TABULATED DATA 
A—Ambulance O—Observation (Military) T—Training 
AT—Australian trip machine tgs asa 1 TA—Transatlantic 
ASP—Anti-submarine patrol PM_ Ae sl 0 TB—Tractor biplane 
B—Bombing : P TPB—tTractor pusher biplane 
lane | Cc , . PP—Police patrol : 
—Commercial (passenger and freight) T h ‘pl TPT—Tractor pusher triplane 
lane D , PT—Pusher triplane 
sla B—Day bombing PQ—Push dranl TF—Trench fighter 
b Rohe Q—Pusher quadruplane 
—Fighting R—Reconnaissance TM—tTractor monoplane 
FF—Fire fighting - S— Scout TP—Torpedo plane 
G—General service (Military) SP—Sport TT—tTractor triplane 
M—Mail carrier SS—Ship scout TQ—Tractor quadruplane 
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Mortality Statistics of the Air 


This analysis of the wartime fatalities of the airmen of the Allied armies, 
whether incurred during training or in actual combat, is published for its 
value as indicating the dangers incurred under abnormal conditions. It 
is no critirion of the more normal course of events in time of peace. 


N comparing the numbers of pilots in the field, the 
American Expeditionary Forces suffered the greatest 
number of fatalities, with 7.74 of the pilots killed in 

battle as compared with 3.2 of the British pilots killed 
in battle. These figures, however, are no indication of the 
mortality statistics when compared on the basis of fatal- 
ities to hours flown, and the high percentage is due to 
the lesser numbers of pilots in the American Expedition- 
ary Forces, and the fact that they were on duty more 
frequently because of their lesser numbers. 

The United States had 37 squadrons in operation in 
the first and second armies, the flying hours of which, 
as given in the tables, total 966 hr. per squadron. These 
units had been at the front for periods varying from one 
day to several months, and in the short time that the 
United States was in the war, its squadrons flew practi- 
cally as many hours as the Belgian Air Service during 
the entire war. 

A comparison of the fatalities occurred in both train- 
ing and battle during the war shows that the A. E. F. 
with one mortality to every 1,145 hr. ranked second to 
France, which suffered but one mortality to every 2,680 
hr. during the entire war. The British records for July 
to December, 1918, show 507 mortalities in 411,345 flying 
hours, or one death in every 811 flying hours. Italy also 
had a high fatality record with one death to every 881 
hr. during 1918. The American soldiers in England, due 
perhaps to their stunt training, suffered the high record 
of one death to every 657 hr. of flying, while in France 
there was but one death to every 1,279 hr. The record 
of the American soldiers in Italy which shows but one 
death in 4,249 flying hours, is due to the fact that there 
were but 8,497 flying hours spent in that country by 
American pilots. 

The total number of mortalities in the American Air 
Service in the United States in training in 1918, when 
the war activities were at their high level, were only 
166 mortalities to 486,988 hr. of flying, or one death to 
every 2,934 flying hours. It is interesting to note that 
in the year 1918 the United States forces in this country 
flew 486,988 hr., while Great Britain flew 411,345 hr. in 
the last half of the year and France, exclusive of advanced 
and specialized training, operated her training forces but 
420,850 hr. during the entire war. 

In preliminary training the A. E. F. suffered one 
fatality to every 2,387 flying hours, the American forces 
in the United States one fatality to every 2,973 flying 
hours, France one to every 2,684 hr., Great Britain, one 
to every 1,993 hr., and Italy one to every 949 flying hours, 
showing that Italy suffered the greatest number of mor- 
talities in preliminary training, with Great Britain second 
and the United States third. In advance training Great 
Britain suffered the greatest number of deaths, due per- 
haps to the British stunt training. The British records 
show one death for every 573 flying hours as compared 
with one death to every 936 flying hours in the A. E. F., 


one death to every 747 flying hours in Italy and one death 
to every 2,802 flying hours in the United States in 1918. 

None of the flying figures can be considered as a 
criterion of the course of events in times of peace. Train- 
ing flights, for example, in times of war constitute short 
journeys, with a disproportionate number of take-offs and 
landings to the hour as compared with cross-country flying 
which would be more the rule in times of peace, and it is 
in the take-offs and landings that the greatest number 
of accidents occur. It should also be remembered in 
reviewing these figures that conditions during the years 
included have been abnormal, that training was carried 
on under most exacting circumstances, that there was 
need for acceleration of pilot and airplane output, that 
resources were strained to the utmost, and that there was 
a shortage of suitable training equipment in all countries. 

Following are the statistics showing the mortality 
records of all air services in the Allied armies: 


MORTALITY STATISTICS ALL AIR SERVICES 
Preliminary Training 
Student Pilots* 


Ratio mor- 
Mortali- talities to 
Nationality Period Hrs. flown ties hrs. flown 
ys) | re July-Dec.,1918 169,406 85 1:19938 
Belgian ....... No data on training 
French ........ entire war 
1914-18 420,850 157 1:2680 
ee 1918 91,135 96 1:949 
EE: ies cecewe 1918 3,851 5 1:770 
1917 3,424f 3 1:1141 
1916 1,301/ 1 1:1301 
1915 588/ 3 1:196 
1914 3437 0 0:343 
U. S. in Italy... 1918 5,853 1 1:5853 
U.S. in France.. 1918 31,762 11 1:2887 
U. S. in England. 1918 12,913 8 1:1614 
U. S. in America 1919 11,781 9 1:13809 
1918 362,706 122 1:2973 
1917" 31,352 15 1:2090 
1917# 4,716* 0 0:4716 
1916 5,33 7% 0 0:5337 
1915 1,814* 1 1:1814 
1914 824% 1 1:824 
1913 739% 5 1:148 
1912 225% 1 1:225 
1911 129% 1 1:129 
Amer. Ex. Force 1917-9 52,515 22 1:2387 


* Includes only student pilots; not instructors killed in teaching 
or any other modifying factor. 

a—Obtained by multiplying number of brevets (16,834) by 25, 
number of hours necessary for first brevet. 

f—Assumed to be equivalent to Preliminary. 

h—Sept. 1-Dec. 31. 

i—To April 28. 

k—Accidents of early days, peace time, not proper comparison 

with present day military training. 
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MORTALITY STATISTICS ALL AIR SERVICES 
All Training—Preliminary, Advanced and Specialized 


Ratio mor- 
Mortali- talities to 
Nationality Period Hrs. flown ties hrs. flown 
Bee .....-- July-Dec.,1918 411,345 507 1:811 
Belgian ....... No data on training 
DEGHOR: 5 .0os2% entire war 
1914-1918 420,850 157 1:2680 
ER 1918 127,745 145 1:881 
BN oes alacicatss 1918 3,851¢ 5 1:770 
1917 38,4244 3 1:1141 
1916 1,301¢ 1 1:1301 
1915 5882 3 1:196 
1914 3434 0 0:343 
U..3. m Baly....... 1918 8,497 2 1:4249 
U. S. in France... 1918-9 140,787¢ 110 1:1279 
U.S.in England. 1918-9 23,666 36 1:657 
U. S. in America. 1919 13,770 11 1:1250 
1918 486,988 166 1:2934 
1917 31,352¢ 15 1:2€90 
1917° 4,716/ 0 0:4716 
1916 5,337! 0 0:53837 
1915 1,814/ 1 1:1814 
1914 824/ 1 1:824 
1913 739f 5 1:148 
1912 225f 1 1:225 
1911 129/ 1 1:129 
Amer. Ex. Force 1917-9 174,176 152 1:11459 


*Includes student pilots only; not instructors killed in teach- 
ing or any other modifying factor. 

a—Preliminary flying only. No data on advanced and special- 
ized. 

b—To April 28. 

c—Sept. 1 to Dec. 31. 

e—To March, 1919. 

f—Accidents of these early days, peace time, not proper com- 
parison with present-day military. training. 

y—If comparison of A. E. F. ratio-is made with U. S. ratio, 
it should be: considered that in the A, E. F. the advanced 
and specialized training was done on service airplanes of 
high speed and greater danger than airplanes used in U. S. 


BATTLE FATALITIES 


Pilots only Ratio Average per 
fatal- cent of fatali- 
Fatal- itiesto ties to pilots 


Nationality Period Hrs. flown ities hrs. flown in the field 
British .... July-Oct., 

1918 255,842 248 1:1031 3.2 
Belgian 1914-18 40,000 43 1:930 no data 
A. E. F..... Mar.-Nov., 

1918 35,747 106 1:337 7:74 


191 
MORTALITY STATISTICS ALL AIR SERVICES 
Advanced Training} 
Pilots* 
Ratio mor- 
Mortali- talities to 
Nationality ° Period Hrs. flown ties _hrs. flown 
British ....... July-Dec.,1918 241,939 422 1:573 
Belgian ....... No data on training 
French........ No data on advanced training 
eer 1918 36,610 49 1:747 
ar oer No data on advanced training 
U.S. in Italy.... 1918 2,644 1 1:2644 
U. S. in England 1918 10,753 28 1:384 
U. S. in France.. 1918-9 109,025, 99 1:1101 
Amer. Ex. Force. 1917-9 121,661 130 1:946 
U. S. in America 19194 1,989 2 1:945 
1918 124,282 44 1:2802 


* Includes only student pilots; not instructors killed in teach- 
ing or any other modifying factor. 

+ Includes both advanced and specialized. 

d—To August 21. 





Student Fatality Rates for United States 


ORE than 65 per cent of all the flying training of 

United States aviators was carried on in the United 
States during 1918, yet during this training more hours 
were flown per fatality than during any other period ex- 
cepting that in Italy, where a comparatively small amount 
of flying was done. In the following table figures for 
the United States in 1917 are for the last quarter of the 
year. In comparing the fatality rate in the United States 
with that for the A. E. F., it should be borne in mind 
that the A. E. F. training centers were practically our 
advanced or specialized schools where training was per- 
formed on service planes of high speed which involved 
greater danger than airplanes used in this country. 


Hours Flown 


U. S. Training in Period Hours Flown Fatalities Per Fatality 
United States...... 1917 35,532 17 2090 
- = sone See 486,988 169 2882 
? “ sees Sean 13,770 11 1250 
Total, U. S. .. 536,290 197 2771 
ae ere 1918 8,497 2 4249 
PD oon siaceinry oi sunte 1918-19 140,787 110 1279 
cee 1918-19 23,666 36 657 
Total, A. i. F.*.. 174,176 152 1145 





*Includes 1226 hours flown and 4 fatalities not distributed by 
countries. 





Chemical Warfare Service Developed Trained Workers 


ROBABLY no department of the army organization 

did more efficient and valuable work and received less 
publicity and glory for it than the Chemical Warfare Ser- 
vice. Its men were scattered throughout the country delv- 
ing deep into the mysteries of gases, fuels, dyes and 
powder. Their work called for the highest degree of effi- 
ciency, concentration, accurate knowledge and enthusiasm, 
and the men in this department supplied these four neces- 
sary qualifications in practically every case. 

When the war ended, however, and the fighting’ forces 
returned from France with tales of the dugout, of trench 
hardships, of hand-to-hand conflicts, and night patrols, they 
were, quite justly and naturally, cheered and praised—and 
given jobs. The men of the Chemical Warfare Service 
performed a service just as necessary and one which de- 
manded qualities equally as high as those of the dough- 


boy, but their work was not such as to attract popular 
notice and enthusiasm—the average man listening only to 
tales of valor on the battlefield. 

Realizing these facts, the Chemical Warfare Service has 
organized for its men a special Employment Bureau under 
the direction of Major Frederick M. Crossett in Washing- 
ton, D. C. This bureau has on its list many men who are 
especially qualified for work in the various branches of 
the automotive industry. It can supply experts in some 
sixty different lines of work, chief among which are work- 
ers in iron and steel, fuels, gases (not war gases), metal- 
lurgy, paints and varnishes, rubber, chemical research, 
leather, etc. 

Any employer who desires men for any work of this 
kind should write to the Director, Chemical Warfare Ser- 
vice, Employment Bureau, Washington, D. C. 
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Import Duties on Automotive Products 


Country Rates 

RIE na ccixveseeeneess 10%. 

Axvgentina (8). cccccoes --- Cand Tr, 32%; M, $30.88 each; 
T, $28.02; engine P, $15.41; 
chassis and C parts, $8. 40. 

Australia (b)...ccccccccee C, Tr chassis, 7 M, $58.40 
each, or 30%; T » 49c. 1b., or 
35% : P, 45%. 

Austria-Hungary ......... sean 05; Tr, $9.20; M, T, P, 
1 

OED: once cedsecensesees C, $7; Tr, $5.25; M, $10.51; T, 
$10. 16; P, 13%. 

DR. 6 cde se rwcecnsenaves C, 0.6% on appraised value; 
Tr, 0.6%; M, 40.25%, incl. sur- 
tax; T, 0.6%. 

a errr rs TS C, 15. 78%; Tr and P, 12.51%; 
M, $23.54 each, incl. surtax; ev 
28. 89%, incl. surtax. 

PED. ccvvcceswnseeeeee C and Tr, $57.90 each; M, 
$15.76; T, $5. 25. 
GREE. 6c ccsawsctcceseess G; haw M, T » 42.5%; P, 37.5%- 
GD Seeccncecccsesoceens C. ah P, $9.98; Tr, $3.31; M, 
$24 
RN. vcesecnevenetnees C, Tr, $0.49; M, $2.43; T, P, 
$0.97, sy inl. surtax. 

CD TOR ve cseecscsosscs C, M, P, $4.22; Tr, $1.27. 

PE cthepwsr ckeanwk deine 25%. 

SEE cevcccccesdeeuenves C, a . $1.22; M, $7.29; T, 
6.08. 

Dominican Rep ........... C, 5%; Tr, free; C parts, 5%; 
Tr parts, free; M, 10%; T, $5.67; 
T for Tr, free. 

BE “car rtsrenrcdaveeens ta local taxes, %% at Alex- 
andria 

EE < cntcwne pencibeeie’ C, Tr, P, 10%; M, $11.93 each; 
T. $18. 

a ) arp rarer C, 45%; Tr, 70%; M, $28.46; 
T, $17.07; P, 70%. 

Co ee . a ‘62 and $2.70; M, $8.10; 

ee C. $3.76; Tr, $1.03, but not more 
than $53. 08 each; M, $8.69 each; 
T. $1.03; chassis and engines, 
$0.55; passenger car bodies, 
$77.70 each. 

Guadeloupe (ccc).......... C, $19.30 each, less than 4 pass; 
$38.60 each, 4-pass. or more; Tr, 
$19.30 each; M,4%; T,6%; P,4%. 

0, ee ee Free. 

DEL . cv cesesgeeeeas C. Tr, $4.66; M, $7; T, $7. 

rae C, Tr, T, P, 7.9%; M, $2.23 each, 
‘nel. surtax. 

ee ee ree. 

ee ere ere C, Tr, P, free; M, $13.63; T, 
“5.45, 

i 7.5%. 

SEE  centbukhes eonesesees C, $77.20 each and $115.80 each; 


Tr, $1.23; M, $15.44 each; T, 


£5.25; engine P, $0.96. 
Japan (including Formosa). - Tr, 35%; M, $46.61 each; T, 
» 25%. 
re ee @ Tr, free; M, $22.59; P, $16.94; 
Tr tires, $11. 29; C tires, $22. 59, 
I icdeuneenweuwee 12.5% 
NS eee ee Bs Catenion, 10%. 
Newfoundland ............ 49.5%, including surtax. 
New Zealand............. C, Tr, M, P, 20%; T, free. 
Se C, Tr, 12%; M, $8.04 each (en- 
gine dutiable separately at 
10%); T, $3.65; P, ae 
IN is isin nila ad eee c. Tr, M, P, 5.625%; T , $30.62. 


NOTE.—wWhen percentage mark (%) follows figure, rate of duty is 
ad valorem. When dollar mark precedes figure, rate is per 100 Ib. 
unless otherwise specified. When only one rate is given it applies to 
cars. trucks, motorcycles, tires and parts. Abbreviations: C—Cars; 
Tr—Trucks; M—Motorcycles: T—Tires: P—Parts. 

(a) Dutiable on appraised value. If cars are imported knocked 
down contents of each case must be stated in detail and 
weight given. 
$119.23 each for double-seated open body; 
seated body; $204.39, canopy tops, e.g., 
10% of value of chassis. 

T of pure Para rubber specially marked, 12.51%, incl. surtax. 
Tr. up to 5511 Ib. in weight. Over 5511 Ib., at rate of $5.69; 
T, pneu., $17.07; solid, $11.38 per 100 Ib.; ball bearings, speed- 
ometers, dynamos and starting apparatus at pre-war rates, 
multiplied by coefficients ranging from 1.1 to 3, and deter- 
mined by the class of articles; other P, 70%. 


(b) $82.73 each, single- 


‘limousine, etc., plus 


(bb) 
(c) 








Country Rates 

Pov genasiieaneeewer 15%. 

PRPRBORY  . cc ccccccevccees C, Tr, 62%; M, $67.17 each; T, 
$60.93. 

eee ee ee 10%. 

WEG ong ainckacaweie's Weare C, 11% (autos de a 22%); 

Tf free; M, 33%; T, $24.28; P, 

| 4.8 

Philippine Islands......... om 

POCeD BiG. oc cvvrcecceseee Free. 

Portugal (6). .ccsvecsccces C, $98 each; 2-pass., $110.58; 4- 
pass. or more; Tr, $78.40 each, 
incl. surtax; M, $14.70 each, plus 
luxury tax; T, $2.66. 

Portuguese Colonies ....... C, $35.25 each; Tr, $9.87 each. 

MOZAMDICNE ...ccccccves 5%. 
Reweanta (2)... cccccesece 2 $4.46 and $3.06; Tr, $3.06; 
M, $7.44; T, $9.06; P, $8.75 

a er Cc, ‘tr, M, P, $2.29; T, $13.81. 

er eee ee C, M, 12%; Tr, 10%; T, $10.51; 

C and M P, 12%; Tr P, 10%. 

PE Cienntcavvecensnuun 3%. 

BR: sesvessuersaevoterms C, $38.60 each, open; $61.76 each, 
closed, in addition to duty on 
chassis; Tr, $3.50; M, $26.26; T, 
$23.64; C chassis up to 2205 
lb., $7. 

IE: ins dcsesnsoneeeas C, Tr, 15%; M, $16.08 each; T, 
$14.59; P, 10% to 20%. 

Bwttaettend .ccccccsscvece C, $3.50; Tr, $2.19; M, $3.50; 
T, $0.70. 

Ee er C, $13.50; Tr, $5; M, $24; T, $15. 

TE cane casiacaase wees 10%. 

Union of South Africa..... ©, Bis Be E> og ges » 3%. 

United Kingdom (g)....... C, M, Pp, 33. 3%; T , free; Tr, free. 

United Kingdom, Colonies of 

ED cian nea takeaewers Free. 
PE. 6 vasscveeneiess 13.3%. 
DD sccioveseonsees C, Tr, 20%; M, 50%; T, P, 25%. 
Barbados ...... eccccccee OC, Te, M, T, 11.26%; P, 10%. 
BOUUIEEE ccvcevecceseses C, prohibited; M, $1.34 each. 
British Guiana ......... 16.5%. 
British Honduras ....... 22%. 
British North Borneo .... 10%. 
DML, ci ueo ohukesernwes 7.5%. 
DE sedsviadeceeneen C, Tr, T, P, free; M, 10%. 
Rn eae 12.5%. 
Federated Malay States.. 10%. 
EE sven ns bow eeeiains Free. 
BE. ciears ce ecuehee 10%. 
er Free. 
POI + ikkseeevesionss 20%. 
errr 5%. 
ero 12%. 
PRGMESOTERS. 6c ciccccvcces 13.3% 
ee Free. 
St. Christopher and Nevis 11%. 
GEE Suekinnek pase mens 16.5% 
Be, CIE cairacsa ado mroreagacere 17.2%. 
Trinidad and Tobago.... 10%. 
EEL. sds nensectenses Free. 
Straits Settlements...... Free. 
Turks and Caicos Islands. Free. 
BORIS Kocccicicnsedines 7.5%. 
EK iicdnctsarneewes C, 24%, incl. surtax; Tr, 24%; 
M, T, P, 45%. 
WONG. 66404 aerkeeneues C. $0.69, incl. surtax; Tr, $0.69: 


M, $3.43, incl. surtax; T, $10.28 
incl. surtax; axles and spring, 
$0.69; P, $10.28. 

Virgin Islands of U. S..... Free. 


(ec) C up to 2205 Ib., $2.70; above 2205 Ib., $1.62; 
to 551 Ib., $7.56. 
(cece) Rates in addition to rates of French tariff. 
* vale — C, weighing 1102-2205 lb.; second C, from 2205- 


(d) Passenger cars with seats for more than four and trucks 
suitable for military use may be admitted under prescribed 
conditions at 5% ad valorem. 


(e) An additional luxury surtax of $70 is payable on each com- 
plete automobile and of $21 on each motorcycle. 


(f) yaret rate C, weighing 1102-2205 Ib.; second, weighing above 
22 lb. There is a special surtax of 2% ad valorem on all 
naan 3 imported. 

(g) The value for duty on cars, trucks and motorcycles includes 
the cost of freight and insurance, but the value of the tires 

is to be deducted. 


M, from 220 
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Motorcycles Show Few Radical 
Changes 


Tendency of 1920 models towards refinement in design rather than radical 
changes—Henderson adopts reverse drive—Two new motorcycles and new 
bicycle attachment make appearance—Enormous increase in exports 


By Archibald Black 


(Specially written for AUTOMOTIVE INDUSTRIES.) 


radical changes when compared with those manufac- 

tured last year, although several of the makes show 
refinements here and there. Possibly the only development 
that could be classed as radical is the adoption of a reverse 
gear for the new Henderson. This is a development which 
the writer has been expecting since the sidecar began to 
boom several years ago, and it seems safe to predict that 
other manufacturers will fall in line, within the next year 
or two, and equip their sidecar models with reverse drives. 
The tendency for several years past has been towards com- 
fort and still more comfort, and with the large percentage 
of machines which are being operated with sidecars to-day, 
it seems only a matter of time when the reverse drive will 
be at least optional, if not standard equipment, on the 
“big fellows.” 

American sidecar manufacturers have not as yet made 
any great effort to popularize wind shields or tops, such 
as are now very common in England. These are, however, 
listed by some enterprising manufacturers, and it would 
not be surprising to see an effort made to popularize them 
in the near future. It is interesting to note in this con- 
nection that some foreign manufacturers have gone so far 
along these lines as to market closed sidecars, although 
such a type would seem to be suitable only for use in con- 
nection with low cost “taxi” service. The writer doubts 
very much if such a design would be at all acceptable to 
the American public so long as the Ford is available at its 
present price. 

The ever increasing popularity of the sidecar has had 
the effect of drawing more sharply the division between 
the lightweight and the “regular” or heavyweight ma- 
chines. The development will, doubtless, be carried still 
further, in order to meet on the one hand the demand for 
a low-priced machine and, on the other, the demand for a 
powerful machine capable of pulling a full sidecar load up 
the worst hill. No tendency to depart from the distinctive 
lines of American motorcycles is shown by any of the 
new models, nor has the “scooter,” which recently took the 
public’s fancy in England, made its appearance here, 
although there are now several English firms manufactur- 
ing these junior motorcycles. Disc wheels, another recent 
English motorcycle development, have not reached this 
country. 

The Hendee Mfg. Co. has added to its line of Indian 
motorcycles the Indian Scout, model G-20, listed at $295. 
This new model is a middleweight with a double-tube 
frame and replaces the sport model of last year. Outside 
of a few refinements in detail the Reading-Standard ma- 
chines are the same as last year. Many of the Excelsior 
and Henderson parts are now interchangeable, a feature 
which should be equally popular with riders and dealets. 
The equipment of the Henderson with a reverse gear, re- 
ferred to above, probably represents the most radical 


; ie new models announced for this year show few 


change shown by any of this year’s models. Both the 
lixcelsior and Henderson models are equipped with the 
new standard 27 x 3% in. tires. The new Harley-Davidson 
and Iver Johnson models are very similar to the former 
models of these concerns. The Cleveland now has foot 
boards, and some changes have been made which add sub- 
stantially to its appearance. 

Among the changes in the industry it might be noted 
that one of the old familiar makes is with us no longer, 
the Independent Pneumatic Tool Co. having discontinued 
the manufacture of the Thor last year. On the other hand, 
two new motorcycles and a new bicycle attachment re- 
cently made their appearance. The Ace, a new four- 
cylinder machine, designed by W. G. Henderson, is being 
manufactured by the Ace Motor Corporation, Erie Street 
and Sepviva Avenue, Philadelphia. Mr. Henderson is asso- 
ciated in this venture with Max Sladkin, who is also well 
known to all in the industry. The Yankee, a new two- 
cycle, single-cylinder machine, is built by the [Illinois 
Motor Co., Lincoln Avenue, Chicago, and the Rollaway, a 
new bicycle attachment, is built by the Rollaway Co., 
Toledo. 

The records of exports of American-made motorcycles 
for the twelve months following the signing of the armis- 
tice reflect the great development of this branch of the 
automotive industry, and the curves shown will probably 
surprise many who have not followed its growth. Motor- 
cycle exports have shown a great and comparatively con- 
sistent increase for several years, and everything points 
to still further growth in future. 


Motorcycles in 1919 


The motorcycle figures for all States were not obtain- 
able, but careful estimates for the omitted States indicate 
that the number of motorcycles registered during 1919 
varied but little from the 1918 figures. The following 
table shows the gains and losses of the various States in 
motorcycle registration during 1919: 


Increase in Motorcycle Decrease in Motorcycle 


7 Registration Registration 

DHINMR BOT 2 i 6.65.6 60 sic 6 sree 1,579 District of Columbia..... 2,060 
TOXAS .... cece se cccsccees 1,376 NOW JOTHGY ...cc ccc cece 1,140 
jE 1,370 POnnSVIVAMIE 2.0.0.0. 00008 861 
Massachusetts ........... 969 North Dakota .......... 753 
Rhode Island ........scc- 703 DOOUF TOPE 6 oc ce ecceceses 609 
| ee eer 551 COMTAEO ooicccccvesceces 604 
PS car 521 LS OMS See 584 
Tennessee ............06- 333 South Dakota ........... 435 
THinOis .....seecccceeeee 154 Ro ar 400 
COUMEOFOIR cccccccccescese 151 South Carolina ......... 278 
| aS 151 Dia eivie 5i0.0-5 401s Sine eae 273 
North Carolina ......... 122 Pc iieenivceweciewwnie 213 
West Virginia ....cceoce 119 RIN pi outaeboiaonaneitertoriie 153 
ee ee 107 ea 135 
Connecticut ............ 104 PMD: | 56: 4:0 4:00:01 0-09 0-08 116 
CEES ais. 40:00 50-00'604)5:8 69 ene 89 
Vermont .........esee0. 66 PIGMETD 6.6. 0:<:00 00000-0000 77 
po err 57 New Hampshire ......... 31 
TEGMEUCEY oon ccc cccecce ce 23 WIRCOMBIN  cccccccccccvce 15 
pe 106 ENED: 656.6 6 0\0'nee- sends 11 
—- J ea aeeetreeete 6 

Total increase ........ 8,631 PROMURTIR, 6.si0:0 bene 0 0660-0 5 


Loss for 1919—217. Total decrease ........ 8,848 
(See also table on page 109 for Motorcycle Registration in U. 8.) 
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POWER PLANT TRANSMISSION 
CYLINDERS 3 , 3 
NAME OF Model A § = aa] & 
MACHINE Number |——_—-———-— — $3 5 oe = Ignition | 2S] & Change 
a Ps eo Lubrication Carburetor Make and a8 “3 Gear Speed | Clutch | Final Drive 
ei 2 ai 4 s| 2 | 2 Type Make Type 3] Ratio | Gear | Type Type 
S| & = = ro » | 3 q =| & | toOne Type 
Blez} 2/2/28 |°]5 2°| 2 
rile] 2 zl 4 
Briggs & Stratton Motor|D....... A eee Briges & Strat- po) ee a oe ee ee a eee | ee eee 
ee on 
SS eee 20... 1 |Vert..| 244 | 234 | 13.00 2 |Air...|Mix oil with gas. |Schebler....... Own. .|Berling Mag.| 214 2 10-6 |Spur .{Mult. {Chain......... 
Disk 
Evans Power Cycle......|E... 1 |Vert..| 2 134 5.50 2  |Air...|Mix oil with gas.|Own..........|Own. .|Berling Mag 1% 1 Bae ope Belt from gear 
ed ctrshft 
RN i ccwecewints -{106......] 2 |Vee...] 256 | 3 32.47 4 [Aie....ceph........: Schebler....... Own. .|Berling H.T.| 6 3 16-9-3. 5 |Slid. . Dry Disk|Chain......... 
ag. 
PRCT rere H-1920...| 2 |Vee...| 32% | 3144 | 61.00 4 |Air...|Force.......... Schebler....... Own.. _o H. T.| 15-20} 3 |9.9-6.76- — Dry Disk|Chain......... 
ag. 4.13 Slid. 
IR. ovis ccccesen e/K.......] 4 |Vert..] 2%%6 | 34% | 79.40 4 |Air...|Force .|Schebler....... Rs chiicwssencwua 22.6 |1 Rev.| 7.24 Rev. |Selec. Oil Disk.|Chain........ 
3 Ford|9.13 Ford} Slid. 
6.85 Ford 
: 4.23 Ford 
Harley-Davidson. ....... 20-F .| 2 |Vee...| 3%6 | 316 | 60.34 4 |Air...|Force and Splash|Schebler.......|Own. .|Berling or 16 3 9.502 |Prog. Dry Disk|Chain........ 
Bosch H.T. 6.335 Slid. 
Mag. 4.223 
Harley-Davidson........ 20-J 2 |Vee 3%6 | 34% | 60.34 4 |Air...|Foree and Splash|Schebler...... . Own. .|Remy....... 16 3 = ~— Dry Disk|Chain......... 
.835 slid. 
4.223 
Harley-Davidson. .......|20-W 2 |Oppos.| 234 | 3 35.00 4 |Air...|Force and Splash|Schebler....... Own. .|Berling or 6 3 13.870 |Prog. Oil Disk.|Chain........ 
Bosch H.T. 8.330 Slid. 
Mag. 5.000 
Indian Powerplus 72. .... NEP-20 2 |Vee...| 3144 | 436 | 72.60 4 |Air...|Force and Splash|Schebler.......|/Own. . . | + A eee 3 10-6-4 -: Dry Disk|Chain........ 
Mag. Slid. 
Indian Powerplus 72. NP-20 2 iVee...| 344 | 434 | 72.60 4 |Air...|Force and Splash|Schebler.......|Own. . “—  ) <a ae 3 10-6-4 |Prog. Dry Disk|Chain......... 
ag. Slid. 
Indian Powerplus.. . . NE-20 2 |Vee...| 3% | 33%e | 60.88 4 |Air...|Force and Splash|Schebler.......|Own —_ H. T.| 18 3 10-6-4 |Prog, Dry Disk|Chain......... 
ag. Slid. 
Indian Powerplus........|N-20... 2 |Vee...| 34% | 33% | 60.88 4 |Air...|Force and Splash|Schebler.......|Own..|Aero H. T.| 18 3 10-6-4 |Prog. Dry Disk|Chain......... 
ag. Slid 
Indian Powerplus Single. |W-20 1 |Vert..| 344 | 43@ | 33.55 4 |Air...|/Foree and Splash|Schebler.......|Own. . Acme a Ti 7 3 12-7.2- Prog Dry Disk|Chain......... 
-—. - 4.8 Slid. 
Indian Scout............|G-20 2 |Vee...| 234 | 3% | 36.38 4 Air. ..|Force and Splash|Schebler......./Own. ae m. Ta 21.39 3 |12.2-7.7- Mrcag Oil Disk.|Chain......... 
ag. 5 Slid. 
Yankee....... 1 |Vert..} 24 | 3 14.73 i Ae Neer Schebler.......|/Own. .|Berling Mag..|......]......].........].... et Re ee 
[ver-Johnson............ 16-7T.S..| 2 |Vee...| 3144 | 334 | 62.20 4 |jAir...|Force.......... Schebler.......|Own. .|Bosch Mag...) 7-8 2 |6.5-3.75|Eclipse 2-|I-J..... Chain........ 
Hub Spd. 
Iver-Johnson...... . | 16-7. 2 |Vee...| 314 | 334 | 62.20} 4 |Air...|Force.......... Schebler.......|Own. .|Bosch Mag...} 7-8 1 4.25 sev 5 = See Chain 
Iver-Johnson.. ... .|16-4 CTS | 1 |Vert..| 344 | 334 | 31.10 & [Aie. ..Woree.......2.5 Schebler. . Own. .|Bosch Mag...} 4-5 2 |6.5-3.75|Eclipse 2-/I-J...... eee 
Spd. Hub 
Iver-Johnson............}16-4C...] 1 |Vert..| 34% | 334 | 31.10 4 jAir...[Poree.......... Schebler...... Own. .|Bosch Mag...} 4-5 1 4.25 eyephi: J... Chain 
Iver-Johnson.......... .{16-4B...| 1 |Vert..| 344 | 334 | 31.10 4 |Air.../Splash......... Schebler....... Own. .|Bosch Mag...]| 4 oo Sen. ee _° Se | ee 
Johnson Motor Wheel... .|R-1920...| 2 |Oppos.} 2 1% 9.42 2 jAir. ..|Mix oil with gas.}Own......... Own.. “~ sie 134 1 BIE Biceeesten None Chain......... 
ywhee 
Magneto 
Reading-Standard..... 20-TE.. 2 |Vee...| 33g | 4 71.57 | 4 |Air...|Splash......... Schebler.......]Own..|Bosch, Ber-| 16 3 9.20 |Prog. Oil Disk. |Chain. 
ling or Split. 6.00 Slid. 
, ‘ H. T. Mag. 3.91 
Reading-Standard...... 20-T... 2 |Vee 334 14 71.57 4 |Air...|/Splash.........|Schebler.......]Own..|Bosch, Ber-] 16 3 9.20 |Prog. Oil Disk.|Chain......... 
ling or Split 6.00 Slid. 
| | H. T. Mag. 3.91 
Shaw Motorcycle........]......... 1 |} 24% | 3 14.73 4 |Air...|Splash.........|Lunken, Breeze|Own..|H. T. Mag..| 2.5 1 eS Oil Disk. |Chain or Belt... 
} or Schebler 
British Motor Imports Exceed Exports 
HE following figures show the British motor imports November 11.Months ended 
| Eo 8 November 
vem a 
ns ae nde “s : Exports No. Value No. Value 
ber 30. The values are in pounds, but can be readily 
converted into dollars by multiplying by five (pre-war rate). PE newencaeks 198 £152,046 1,296 £937,784 
November 11 Months ended Chassis 84 52,895 569 399,746 
1919 November, 1919 ree 245,471 2,183,619 
Imports ° No. Value No. Value Other parts 128,970 972,219 
Pt “aewnteseae 704 £203,084 3,064 £921,000 
Chassis 238 80,268 1,378 385,987 99 579.382 1.865 4.493.368 
Tires ......... 206,180 .. 1,781,118 ' 493, 
Other parts..... . 92,587 ar 2,675,569 “ane 
942 582,119 4,443 5,713,674 Motorcycles — 60,868 7,445 512,964 
ME Sasaebe es 23,410 »% 232,242 
Motorcycles 134 9,259 806 45,763 . : 
ie 3,789 34,218 Other parts .... 30,757 . 294,111 
Other parts.. , 4,792 seit 22,623 — 
134 17,840 806 102,604 838 115,035 7,445 1,089,317 
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o 
of American Motorcycles for 1920. 
tries by Arch. & Don. R. Black 
FRAME AND WHEELS MISCELLANEOUS 
4 er | ~~ - Pp be - | 
Type of Springs . é 3 2 z Weight Speed * a 
Wheei- Frame Front Tires £2 «= & | Start- Lighting Brakes: Type Cg o ES > umn) ae 4 ge rf 
base Type Forks Type | Size eu 26 ing System and Number | 4 | ~% rt 25 F=f 2 F => 3a & 3 5 
(In.) (In.) Os | Be | System a & > | Br va fh ae ea z 
Front Rear 34 ch 3 = a | $3 8 e] Fl I A: | 4 
las < o 5 | me] 3 ft = 7 3 
Jeg tee de he Aiea etal ge ctoreuts 20x2 |....8.....].......00-]ee---- |e... |Pedals...|None.........]..Nome.......] 56 | 1402. | 6034}......] 28.00 20 3 | 
56 C'eveland |Cleveland BE  issinsnccaexewsenst 6 28% |Kick....|None......... 1 External.....} Over |........ 175 185 55 35-40 3 $225 
Special Spring ‘ . 
47 Diamond....|Reinforced...| 28x1}4 |..........Joccccscee 8% | 32 |Pedals...)None......... 1 hones ay. Me Biciesacas ae eee 40 30 a eee $125 
rv. Bicycle 
55 ee Spring...... 26x24 |Cushion...|None.....]...--- 30 =—- | Kick... .|Gas or Elect... .}1 Gorbin....... 1% 1% 190 | 200 50 45 3 
59 Double Tri-|Spring...... 27x31% |Helical....|/None..... a 31 |Kick....|GasorElect....}2 Internal andj 344 3 360 | 375 80 50 8 $360 $400 
angle Externat . on High 
60 Susp. Cradle.|Spring...... 27x31 |Helical....|None..... 6 36 =| Kick... .|Gas or Elect....|2 Internal and} 344 in. | 400 | 415 80 50 8 $435 $475 
External motor on High 
59 BOODi..2<6%0 Helical 28x3~—s« | Helical....|/None..... 47% | 2914 |Kick....|None......... 2 Internal and| 3 4 325 | 340 | 97-47 65 3-4 $350 
Spring External 
59 Loop........|Helical 28x3 = |Helical....|None..... 4% | 2914 |Kick....|/Remy. .{2 Internal and} 3 4 335 | 350 | 97-47 65 3-4 $370 
Spring External 
5314 |Keystone....iTrussed 26x3 ~=—- |Helical....|None..... 542 | 28 «|Kick re 1 Internal. .... 2% 2 257 | 262 68 50 3-4 $325 | Not 
Spring — 
e 
59 Loop & Cra-|Leaf Spring..| 28x3 [Scroll End.|Scroll End.| 8 301% |Kick....|Split. Gem. |2 Internal and] 3 8 ee eee Serre a Not |$415 
dle Spring 4 Ell. Y Ell. Wico Batt. External on High | Quoted 
59 Loop & Cra-|Leaf Spring..| 28x3 —_|Scroll End./Scroil End,} 8 301% |Kick....|None......... 2 Internal and} 3 3 a. Sarees eee 7 Not |$385 
e Spring 4 Ell. yy Ell. ; External on High | Quoted |F= § 
59  |Loop & Cra-|Leaf Sprfng..] 28x3 |Scroll End,|Scroll End,| 8 3044 |Kick....|Split., Gem., |2 Internal andj 3 3 > (J eee 63 5 Not {$390 
dle Spring Y Ell. Yy Ell, Wico Batt. External on High | Quoted 
59 Loop & Cra-|Leaf Spring..| 28x3 [Scroll End,|Scroll End,| 8 30% |Kick....|None......... 2 Internal and! 3 3 356 | 381 75 63 5. eae 
dle Spring Y Ell. Y Ell. f xternal on High 
59 Loop & Cra-|Leaf Spring..| 28x3 —_|Scroll End,|Seroll End.} 8 30% |Kick PON ois .ccn sis: 2 Internal and} 3 3 wee fF See FB vkssinac 58 6 Not {$325 
dle Spring : YEN. |] 04 FE) External on High | Quoted 
54 LOOP ...0< <0 Leaf Spring..} 26x3 | Flat, 14 Ell/None..... 5 2914 |Kick None......... 2 ae and} 3 3 260 | 288 57 55 3 $205 |...... 
xternal 
aad ia eeatatitacgmivatedie SS ee ek a ee, Fe Sees RAN | AN eer nee eres niacin ye: neers: | wee. Ae gee 
er 
58 Se ae oe 28x3_—sfI-J.......... rt oe 5 291% |Kick....|None......... 1 Band........| 2% 2 BN ae seats Peeves pds e coal cosieaniocabezcwiccsmenwlb’ 
t Post 
58 2 a ee 28x3 eae I-J — 5 2914 |Kick SS 1 Band........| 24% 2 EE eee: ae eee See eee 
Seat Post 
58 Si a ae 28x3 Ss HI-J......... I-J ane 5 291% |Kick....|None......... 1 Band........} 2% 2 Dy See, ERE SOOINenDnt Sanne nee GONE ne See BNge 
Seat Post 
58 |I-J Truss... . |I-J. 28x3—s|I-J.. [-J Spring] 5 291% |Kick..../None......... 1 Band........| 24% 2 eee einer SSienraees Semment: ERR cree | Hamre 
Seat Post ‘ 
$8 f-S Truss....HV..........5 a saan [-J_ Spring] 5 311% |Pedals...jNone......... 1 Band........ 2 1% St) eee: ee See Saereee eee. eee 
Seat Post 
Sey: VaR Ree ee Rear eccecesealecececeses[eceses[ecees{Pedals...|}Flywheel Gen... |1 Morrow a or ei Aa ee 35 5-6 |........|897.50 
Tire, Coaster ‘ 
26x2 -4 
58 |Keystone.. . . |Helical 28x3 ‘| Helical Spring Seat] 434 | 30 |Kick....|Split.Gen..... 2 Internal and| 3 3 oe ee 75-85 | 65-70 m Gesetes $385 3 
Spring Spring Post External “a 
58 |Keystone. . . . |Helical 28x3 | Helical Spring Seat} 434 | 30 |Kick....|None......... 2 Internal andj 3 3 a eee 75-85 | 65-70 Bi Mower $350 
Spring Spring Post External 
pieebute ce oe, EE, Ee oa ee ee ey Semen Cremer: Seeman Mrmr wos ear 40 ccs areca icc eaee eee 
*Priice is for attac|hment only. 
Foreign re-exportation The corresponding figures for the eleven months show 
November 11 Months added practically a 4 to 1 ratio of imported cars and chassis 
1919 November, 1919 against the British export of cars and chassis. The motor- 
No. Value No. Value cycle returns are very much on the other side, and indi- 
ee 127 £34,056 299 £91,771 cate the comparatively small import of motorcycles to Great 
Chassia .....;. 15 8,601 80 34,235 Britain. a 
Tires eae 5,435 i 109,577 The respective tire values show a more equable compe- 
Other parts 635 7,984 tition. The number is not given, but the values show a 
balance in favor of Great Britain of $197,000 for Novem- 
ber and $2,363,500 for the eleven months. 
142 48,727 379 —«-248,567 en 
Motorcycle 4 395 IRECTOR P. B. KENNEDY, of the Bureau of Foreign 
Tires ses 147 - 7-189 and Domestic Commerce, announces the formation of 
Other parts. ite 1 496 2 Western European Division to meet the growing demands 
Seen aie . ’ of American business for facts on what is regarded as the 
a key position in world trade. 
- 147 4 9,004 as 


It will be seen that while Great Britain exported only 
282 cars and chassis during November, she imported 942 
cars and chassis, of which 142 were re-shipped abroad. 


ONDON Special Trades Union Congress has adopted a 
resolution deferring a decision on the question of the 
nationalization of mines until February. 
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1913 1914 1915 1916 1917 1918 1919 


HE value of motorcycles exported 
([‘earine the fiscal year which ended 

June 30, 1919, was greater than for 
any previous year. Prior to 1913 the 
Bureau of Foreign and Domestic Com- 
merce did not compile an individual set 
of figures for the motorcycle, but in- 
cluded the motorcycle in the bicycle sta- 
tistics. The total value of motorcycles 
exported during 1919 was $3,699,336, an 
increase of $329,720 over 1916, which was 
previously the highest year in this re- 
spect. 

The total number of motorcycles ex- 
ported in 1919, while surpassing the 
1918 mark by some four thousand, fell 
below the records of both 1916 and 1917. 

The war year 1916 saw the first big 
increase in the number and value of 
motorcycles exported. Early in the war 
the value of the motorcycle as a means 
of transportation for war purposes was 
recognized, and American factories were 
called upon for large numbers of ma- 
chines. The prompt response of our 
manufacturers to the call is shown by 
the export figures for the war years. 

With the ending of the war in sight, 
the demand fell off somewhat, as is 
shown by the 1918 figures. It then be- 
came necessary to open up new markets 
to take up the increased production de- 
veloped by war needs. This increased 
production is being successfully disposed 
of to countries which were not involved 
in the war; more motorcycles are being 
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Fisca] Tota! 
1913 1914 1915 1916 1917 1918 Year for All 
1919 Years 
Europ: | ba 
— a 29 Ey Aktwomeel iaakebesI: aaucsteGe mesctands 86 
Austria-Hungary...............]  ....-- $5 ,875 MEME, SieKieeD “Siweeersh ccceacedll -asicesin $7,410 
ee a a” a, eer! Perera mererre 1 
Azores and Madeira Islands.....| ..-.--]  -.ee++ | ceceecee OR ROR EEA $228 
265 eee Bee: Ge. Tei achat 91 
I $5,176} $11,803 ERO ETE. RS Same ee $17,130 
Ee BS Bia Desa Berane: Tecan Beeetens: Buaticn Pecos 
38 239 2 2, 
a $6 ,269 $43 ,325 $24,163] $128,186) $135,787 $650} $147,818 $486 ,198 
21 ERA: Se FIMOV EE SRT remeS. ‘Maeno hee” 
I aise widens daiabeute $4,479 ES eet NG! PPOaene ses Pete $18 ,277 
39 132 5 2 63. 
TREES: $8 ,043 $29 ,663 $11 ,573 $26,121 $14,562} $20,946 $7 ,397 $128 ,305 
 -  -  witomi GAcanode LAbRGeGORN dccboake 829 
IN 0 hacviviccecavciionnts $17,525} $48,201 ES eee Eo. Ce $66, ” 
Cernthktth tkeiucde webanees Saree: aktqntacid 
MIR + sal eoncaaddstiwcbinnsie= EE eiccersue “eeeacaG <avecsane $495) ~....... Pear $838 
mS ES 
ccitiievcnsedsncccneunth .cakecn = ee $868 $293 $490 $2 ,088 $5 sr 
iii texeee Gl teense» Sheer Coneeaca 8 1 
Iceland and Faroe Islands....... ree a eer Marron k: pies $2 ,000 $5,194 $7, 194 
115 342 121 79 1 ,666 1,940 1,108 6 082 
PN nedwhiecessvwhcosteuias $23 ,298 $70 ,054 $24, oe $147 ,223 ate 667 $464 ,661| $263,828] $1,342 926 
18 89 ee” ae 473 3,150 
Netherlands. .................. $4 570 $17 ,885 $67, one $190 512 $237" 008 Pagans $124 ,791 $642 ,728 
} 40 114 227 758 86 1,048 2,274 
ee ee: $805 $8 ,009 $20 ,656 $41, 943 $162 ,126 $21,414) $302,933 $557 ,886 
16 89 m1 197 4 22 188 1,044 
A $3 ,424 $19 ,014 $18, 609 $41 ,031 $57 ,981 $56 ,045 $49 ,599 $245 ,703 
_ EE BNE: BAC Piet: Boies PAM ee Beech Batees 
85 6. - ia aes ees 8 ,259 
Russia in Europe.............. $17,819) $75,505) $137,771) $494,338] $1,679) ........] ........ $727 ,112 
Serbia, Montenegro and Albania. . Sth: psa ealeeen catia we 
40 122 703 566 2,189 
iinet Gas Uiteec eecaons $9 ,220 $16, us $21 ,472 $146 ,398 $90,162) $154,211 $473, _ 
14 90 1,059 1 ,374 
Ns a cckiraticnnieinsnuccauet $3 ,162 $34, 106 $18 ,556 $245 ,062 $13,071) $419,594 ss2t si 
panic 6 6 ‘caawe wes 
Eee. gape ne $1 ,229 SEE eeactecch  eneeesas $393 $5 ,224 $s, 173 
CRISCOREE (SCEjneeeE “Eeeennelel Guessces Geeeecdel oeeaseer 1 
Turkey in Europe.............. RR Beene ERS: SSS Teceseik Meares: $262 
1,0 1,60 8 ,32 28 150 10 ,226 
Pais vnbsudnesvcdeousceat $203 ,734| $320,009) $578,836 $61,710 $5,706} $41,182] $1,943,759 
1 Se SFE, Sowing Gall <atce Me - x cit on 16 
Scotland...........c.ccceceece $828 $3 ,284 BUM. EE ccaciciull cesasicedl wicsaead $34 405 
VACECEE  EECRESEML “EseetNee UNE wGdbeeces Greeeeded %o¢d0u0e 50 
Eee ene, BENS Teiyic 1 a mincnnrs Mealtime $10 ,738 
North America , 
i caicasixccsescumeadl wisi pica ace DU cxadeaauh icticed, scgaoune $250 
Catered Katsehbul wkkesthdl eadesedal ashan bas 1 1 2 
NR sic civainnsicde. ateagie “aeeethall coueekat vesssdael coeds $39 $75 $114 
1,8 1,0 8. 927 1,064 1 0. 1,489 7,758 
| Ee EES, Fs $236 ,362} $193,987] $140,015} $148,409] $196,615] $198,739 $344 974) $1,459,130 
Central American States 
pe Sen awaue 2 Sa eee 11 
CI TID. o vvinciccicencscsees GEE Gassaceeen. aacccos $1,418 EE Tea $3 ,042 
4 81 28 14 87 
i ansdcisrineraaeees $671 $1,242 $442 “i $8 ,125 $5 ,033 $3 ,952 $20 = 
‘ive gel Ueekecoud i) a: gail ieetiubate 
PDS ieinstiesditinreincdl “eoueeal “ascents $1,159 - —_ EE Kiwcnes P $2 “ 
Hike wkbbeenel awecenae 1 
EE SS: EMC, (eRe, Rien Mani s200 $462 $290 $2 ,447 $3, ain 
27 59 61 62 11 
Is actaxuscecnceusreaea $6 ,238 $7 ,725 $12,637) $15, 387 $15 “ ante $2 = $77, tig 
Sn gcacdrares an. wrennreige 
a NE. wevaneas BE vvcoeens $1 ,638 $4 ,458 $5 ,734 $12, aig 
48 2 6 102 5&9 29 $23 
Ee eee re $9 ,593 $5 ,481 $1 ,897 $9,877] $23,360 $14 ,622 $8 ,128 $72 ,958 
Pe ON RIE osceacl Warcdcceh ecaccacdl sevavacch soccnecell ciceesial cecnkcdl occu 
ERASERS: Pa ee: PN Tires Soa BOR mESe! rae. moines 
7 12 é 3 3 41 
Newfoundland and Labrador..... $717 $1 ,998 $1 ,226 $2 ,505 $1 ,062 $750 $626 $8 ,884 
West Indies, British: 
eh Sibied 11 § 11 1 6 58 
i cadre tautcvwekdeceuh “neeuten $1,455 $2 585 oe $2 ,204 $2 ,763 $1 ,556) $11 ,320 
2 7 8 382 30 9 106 
MER casensesaws vanaweges $500 $1 ,685 $1 ,625 $3 0 $4 ,672 $5 ,237 $1 524 $18 ,323 
wees 16 14 26 14 6 88 
Trinidad and Tobago...........] ...... $4 ,086 $2 ,833 $2 si $5 - $2 “= $1 ae $18 “A 
I be cccassscocizedl Gnackil Sssuuanell econcans $480 $1,949] $4,167 sol $7,197 
43 76 66 73 166 138 640 
MD stnciditnsiseieiercdens $8 ,285 $15 ,980 $13 ,880 $12,217 $15,076) $36,408 $36, ~ $138, — 
1 a: Bere Been Bren Bas «ieee r 
Danish (Virgin Is. of U. S.)..... sul RARE BRE ERR: Geen: $562 $1 338 
14 in igengneas 1 10 10 8 56 
Dominican Republic............ $2 ,945 GUE ddeascax $1,733 $1 -- $1 -“ $1,669 $8 = 
1 —_ 0 2 Geena ~*~ Loa GAMER wees 
i iiacceewn pbackucledevet $166 $150 SE. keecanes = — wekonasan 7 a 
Tintiscensasnaieiael daniel beatae $484] cco: $900 $636] $1,822] $3,842 
[D désanesee obbwesen seaeeeed 4 14 3 22 
nese devikinanicenacieia ME -sisises ances avcwond $1,015 $4,028 $440 $5 543 
South America: 
168 11 69 111 178 227 280 1,183 
Argentina.......... ipeiciecinnmacita $30,330} $23,470] $12,798] $20,299) $85,029) $48 = $74 - “~ 
i iidicinints biewissciacielll” sislsiacdl $261) 2...22.:] $1,606) = $1,918) $2,151 $200} $6,136 
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Fiscal Total 
1913 1914 1915 1916 1917 1918 Year for All 
1919 Years 
South America—Continued: ‘ is 94 119 549 
PD cnsnenesiamsseuemdneees $12,090} $10,935] $7,743] $9,966} $16,051] $23,387} $47,801] $127, 973 
387 1 3. 88 56 270 
WN ania niu cence recacanten $8 ,134 $7 -“ $57 $2 ,406 $6 ~— $18, = $13 a $57, as 
4 § 11 12 
PR eianiesecsesesssaiee $900 $2 - $2 ,359 $2 “ $2 _ $2, in $1 “ $13, m4 
2 1 
BNI 3. seicieascoonecakannes $436 $852 $135 $1 ,493 $3,1 ~ $2, 28 $3 ,144 $11, 38 
2 8 2 AME. ED Vieewigy | MRED wieaiewiees 
a $338 $1 ,523 $1,356 $1 ,383 $5 ,047 re $18, rh 
| RD BPG Meas Bain Down: Cited Geert Flee Bieler: 
CeVAAEE “Sete RO Sobodewel Seeeerse sOtaeawenn owen caer 1 
eer. (meee Meee MAIER Gitar ec it $120 $120 
MIRO eke COM Hoesen oe 1 anette iernte peace wiedwiviarte alectonbinte 
PUAMEE cineveccsionctahctavedh Heel) ~aheawerd cevogenes BON oak aetih Sacde scenes $196 
scp a 3 8 26 7 61 
WNL. A Rawtscsinecerecedcnasal! <aaeee $632 $847 $1,576 $4 546 $1,103 $1,540 $10 ,244 
15 ee 21 49 26 61 1 
WENN 2 od cacscadacseeosews $2 ,921 $2,409} ........ $4 ,743 $9 ,207 $5 ,892 $14 ,922 $40 ,094 
18 a j 4 2 5 78 
Ws ee a Ac eeetcc er $3 ,466 $4,725 $912 $456 $4,746 $573 $1,323 $16 ,201 
Asia: 
2 14 . eae Sawer e £3 
Mc csi a Seinen woveees $246 $2 ,431 EE OSeoccche eeloudaten $3 ,464 
25 11 — owbanon 238 404 
ts ao catesk aloes omens ohece $6 ,790 $2 ,562 $16 943} ...... ‘3 $45 ,379 $81 ~ 
we eee Gite eee) Me ie . eee 
Ne cisicincicancvied ~acweedll Meckaaeal ‘aban cte: pcoeecoune watootee WO MERE 250% 86:60 $13 ,822 
China, French................. dies, Mite Bias Goonies Pete peooraus 
Se ee eee rc nee, Cee ren 1 15 
fe? Tenens Eekeoene: Maes: Mn: Ee: $350 $2 ,720 $3 ,070 
eee 23 10 54 
Chosen (Korea)................ eens $413 $1,008 $4, my $2 ,396 $1,524 $11 ,543 
4 1 4 21 16 31 1,126 
a ee $570 $2 ,404 - $925 $40,388} $111, ay $3 ,796 $84 ,463 $243 ,957 
11 aE aac ten 1 140 
Straits Settlements. ............ $3 ,349 ie ie $1 a $15, _ $30 ,899 $14 ,855 $68 ,281 
2 rj 3 140 
Other British East Indies....... $591 $1,811 $1,211 $3 0 $26 ,198 $16 ,192 $10 ,362 $59 415 
3 20) 54 1 079 251 63 |e 
Dutch East Indies.............. $642] $4,916] gi1,s7i| $34, 753 $229,167] $50,126 $130,176 $461 651 
OS. ovcasiicsh cucl ama. ae $108 $108 
eee 1 7) 23 87 18 76 157 
rr mere e 25 $690 $4 ,353 $7 ,531 $3 ,070 $21 ,092 $37 ,061 
137 21 14 9 122 38 874 1, 
PR ee anneseencitedeencen $25 ,833 $4,548 $3 597 $3,191} $25,716] $78,324) $203,335] $344 au 
RCL: ERIN BEOESK. Bexcnains, Betta: Sas i’. $730] ........ $730 
vreae  Reaawaco st 18 SE ckiclGah Weaaines 40 
PEE ME esirscsccltvasccal scons a... $3 ,738 Meee ere $9 ,233 
eaten 3 6 2 1 2 78 
Rg cia ae eens $643} $1,375] $1,189} $3,626, $3,311] $5,254! $15 403 
1 eee Ber ee: eaten es eM 
de | $206 ape Trent teens, Toe: $591 $949 
Oceania, British: 
24 709 2,39 2,998 1,678 1,887 10,416 
MN oictidnixcsvenaacess $4,706] $132,998] ¢137,969| $475.157| $634:011] $380;786| $482;658| $2,247 '585 
: 136 333 1,576 1,108 731 99 4,909 # 
NOW NER issacasivevasweree $22 ,664 $6 ,029 $49,072) $282,049) $236,432) $157,432] $267 — $1,020 “— 
eeeisisiell etsisieseiela 11 10 6 1 
COME esccisvaccisocccedd, sveeodh. siuseebs $1,560 $2,120 $1,330 $267 $1,701 $6 ,978 
a Ke 2 4 13 25 
POE io /s.gnsivteeicdiccnsusieid SON. seneaeea ce ml $1 = 
Ri iiisnncccssicrcnswidh soul Sauekian se $298 $96 
257 134 i 142 163 
Philippine Islands.............. $42,052] $25,690] $99 393) $51,276] $30,743] $35,725 
Africas 
Saeed “ate eeEe’. welee esate ane eimeenene aakc cates - eae 1 
DI cies cikacicinscSGlh) Seksdll Asverecod —aebe nel ese Uo ae $289 
accent 2 29 86 263 
British Africa, West............]  ....-- $418 $06 $15 ,689 $3 ,575 $12 ,336 $15 ,632 $48 ,046 
187 1,444 1,86. 4 885 6 049 
DE iacecrntenevcecaeseed $6 ,784 $33 ,659] $101, 210 $204 302) $252 -“ $449, 340 $240 — $1,288 = 
eniadecta 1 8 
MN iteibbicmbecdwerseconuel. aunnad $251 ss $12 ,210 $5 =“ $34, 388 $38 ,993 $91 = 
eeree 2 Rees ee Se OR PRIA 
COIN TI isc ccicicinniniccteall siweek $493 $2 ,732 $2 ,056 “= i aabienioll | <wcewinue $6, = 
a vitaivneiteticiedd acciad $739 $438] $3,559] $7,251] 2.21212! oe $11, st 
PT itticcincciccnudl scot occa cou Gee $432 $237] $2,672 $8,341 
aoe 1 eee Bec Rr eee! ee 
ING ccc cnicienicammii olmenee $201 ig, Sn TERESI AR GR. | Gee Rs. = 
SaCCa  BOOREEEE Beanie Swoanweaee Be Sepwcel Gabaeseee 
ON seistccbesasatseneieecdE cnancedl iesceeitn cicc case ee WE i vens sacl. sanseenn ~ 
SERVE “LRGOMOSE - weseannes 8 Memouuanee i Saas 
|. Rr UE | Me RE Cre TENS: $502 oe * Beaman = 
ivegerd imate By eeantieie 1 ee 
DOR aciicdctuicaeSeacce Sacucedt hbo | $355 $360] ........ $998 
"pee, Ps 11 5 23 y 4 50 
Portuguese Africa............0.] wees. $1 ,827 $999} $5 ~ $1 ,034 $520 $1 237 $10 - 
itssiciianckvad’ vcconteill Sucsiecoel saccuuaa TE cacctnd RRS $1,213 
Totals: Number............. 8 ,983 6,410 8 ,166 19 ,600) 16 ,609 10 ,699 14,124 77 891 
Vv A ee y: $749 ,072]$1 ,234 ,194)$1 ,494 ,176/$3 ,369, 616] $3 ,404 ,716]$2 ,364 ,785|$3 ,699 ,336|$16 ,315 360 
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sent to markets comparatively new so far 
as this product is concerned. 

Chief among these new markets are 
the Scandinavian countries, Norway and 
Sweden. During 1919 a total of $722,587 
worth of motorcycles was sold to these 
two countries alone—a total almost as 
large as that for all exports in 1913. 

China last year bought motorcycles 
valued at $45,379 after having bought a 
total of only about $36,000 during the 
previous five years. Japan, Siam, Brazil, 
Denmark, Canada and Argentina are 
other markets which materially increased 
their purchases of American motorcycles 
during the last year. These new markets 
have more than offset the drop in pur- 
chases made by the countries which were 
involved in the war and which became 
large buyers for war purposes. 

The story which these statistics tell is 
a pleasant one for the motorcycle trade; 
it reveals for it a bright foreign trade 
prospect. These new markets, such as 
China, Japan, Norway, Sweden, etc., have 
been opened up on a peace-time commer- 
cial basis and, consequently, should af- 
ford a permanent demand. The coun- 
tries which were engaged in the war 
bought heavily for military purposes and, 
as a result, are probably well supplied 
with motorcycles for present commercial 
purposes. The American motorcycle has 
become known in these countries, how- 
ever, and they should within a few years 
again become profitable customers for 
our export trade. 
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Marine Motors “Built in U. S. A.” 


The tables which are published on the eleven pages following contain 
complete lists of the marine motor manufacturers of the United States, 
with brief specifications of all models and sizes, revised in December 


between the problems entering into the production of 

marine motors and those which concern the manufac- 
ture of powerplants for motor cars, motor trucks, tractors, 
etc. The motor vehicle for land use has rather closely 
defined limits as to size, while a motor boat may be any 
sort of craft from 14 or 16 ft. in length, with a speed of 
7 or 8 miles an hour, to a 150-ft. express cruiser requiring 
about 1000 hp. to drive her 20 or more miles an hour; and 
there must also be taken into consideration the motor ship, 
requiring great power and designed to operate on cheap 
fuel oil. 

With this in view, no other reason:is needed to explain 
the great range in power output of marine motors, nor the 
diversity of types. Other things to consider in making 
any comparison between marine motors and powerplants 
for other automotive service are that the marine motor 
raust be designed to oper- 


() ve instance will suffice to show the vast difference 


given motors than were motors chosen to meet the power 
requirements of specified boats. The present output of 
marine motors is such that it is possible for the naval 
architect and the marine engineer to secure a power in- 
stallation suitable for virtually any hull designed for any 
kind of service which will meet the requirements as to 
weight, power, dimensions, shaft revolutions, etc. 

The latter item is an additional consideration which 
does not enter into other automotive installations, for in 
a marine powerplant there must be a nice relation between 
the powerplant, the vessel itself and the propelling ele- 
ment, or there can be no expectation of efficiency from the 
vessel as a whole. 

One tendency that is made apparent by the tables is that 
Many more marine motors than formerly are offered as 
complete, or unit, powerplants. This practice is in keep- 
ing with the modern program of standardization, and it 

cannot be carried too far. 





ate constantly at full load, 
and that all items of equip- 
ment must be of such char- 
acter as to withstand use 
on salt water. The presence 
of an unlimited supply of 
water for cooling purposes 
is also a consideration 
which must influence the 


MARINE MOTOR 


Total number listed 


Build both above types 


Average size, Two-stroke 
Average size, Four-stroke 





Build Two-stroke exclusively 
Build Four-stroke exclusively 


Build Diesel, Hvid, Surface Ignition and similar types 22 


The result has been a really 
noticeable improvement in 
the performance records of 


MANUFACTURERS 


select dod anal nae ema 27 marine motors, for cer- 
sete cece eee eeeeeee ne tainly the manufacturer of 


a motor is in better posi- 
tion to know what equip- 
ment and fittings will give 
most satisfactory results 








designer and engineer. 

One hundred manufacturers of marine powerplants are 
listed in this compilation, including all motor builders of 
this class in the United States. 

An analysis of the tables shows that of these 100 marine 
motor manufacturers, 54 build motors of the four-stroke 
type exclusively. Builders of two-stroke marine motors 
exclusively number 27. Manufacturers who build motors 
of both two-stroke and four-stroke types number 19. At 
the present time there are six manufacturers of marine 
powerplants of the Diesel principle, while 16 manufac- 
turers produce motors which operate upon the surface 
ignition, semi-Diesel, Hvid or other similar principle. 

Digging further into the figures, it is seen that the 
average size of the marine two-stroke motor available 
to-day is approximately 834 hp., and that the average 
marine four-stroke motor is one capable of delivering 
about 53 hp. These averages are based upon the sizes 
built, and are no indication of the average size or type 
of motors sold or motors now in use. 


Influence of Fuel Cost 


Ten years ago the two-stroke motor predominated in the 
marine field. Rising costs in fuel caused the growth in 
favor of the more economical four-cycle motor, although 
the small boat fishermen of the Atlantic coast cling to the 
simple single or double-cylinder two-stroke type. They 
find that lower first cost, lower maintenance cost and less 
need of attention more than compensate for the additional] 
expenditure of fuel in a small powerplant. 

Not many years ago the selection of a marine motor was 
restricted to certain few and well-defined types, and boats 
frequently were designed more with the view of fitting 


in connection with the 
motors he builds than the users of that motor, or even the 
most experienced of naval architects, can be. The manu- 
facturer maintains, or should maintain, a department for 
the testing of every part and every item of equipment that 
enters into his product. The buyer of the complete power- 
plant must benefit through this research by securing a 
motor every part of which is properly related to every 
other part. 


More Electric Equipment 


In keeping with this tendency, we find that electric 
starting systems are growing more and more common as 
regular equipment on motors designed for pleasure 
service, and 36 of the manufacturers listed on the follow- 
ing pages build motors with electric starter-generators as 
standard equipment, while many others specify this equip- 
ment as an option. 

The heavier types of motor, including those designed to 
operate on the cheaper fuel oils, have shown remarkable 
development during the past two or three years through 
the production of motors operating on the surface ignition, 
Diesel, Hvid and other principles. These motors, while 
they have been developed primarily for service in com- 
mercial vessels, are being installed with greater frequency 
in yachts of the larger classes because of their great 
economy in operation as compared with gasoline motors, 
and because refinements accomplished in recent years have 
made powerplants of this class free from the objections, 
such as excessive vibration and odor, that eliminated 
former models of this classification from consideration for 
yacht service. 
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Specifications of Marine 
Motors 


These tables are compiled from reports from manufacturers to practically the 
end of 1919. The prices prevailed at the time the reports were made and are sub- 
ject to change. The tables indicate the extent of the Marine Motor business and 
the character of equipment built for the smaller marine units. 
























































































































































ACME ENGINE COMPANY, San Francisco, Cal. Trade Mark: ACME 
| | | | 
TYPE | Two- | 
(State here whether Gasoline, H.P. | cycle No. Nor- | Weight ae Make of 
Kerosene, Heavy Oil, Diesel, | Model | Rat- or Bore, | Stroke, | of mal Com- Ignition Make of reverse Lubrication Starting List 
Hvid, Semi-Diesel or ing | Four- In. In. Cyls. | R.P.M. | plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
Gasoline, benzine, naphtha, en-| 1920 8 4 64% 7% 1 360 1,470 |Make & Break/Schebler Acme Manzel force |No starting sys-| $960.00 
zine distillate, and kerosene. | 1920 10 4 7% 9 1 340 1,850 | usually. — feed and splash} tem—not nec-| 1200.00 
Heavy duty 1920 16 4 644 7% 2 360 2,250 | spark furnish- feed lubrica-| essary. 1760.00 
1920 20 4 74% 9 2 340 2 ,925 | ed, if desired. tion. 2200. 00" 
1920 27 4 84 10 2 320 3,975 2970.00" 
1920 25 4 614 74% 3 375 2 ,550 2250. 00! 
1920 35 4 7% 9 3 350 4,075 3150 Ww 
1920 45 4 844 10 3 325 5 ,050 4050.00 
1920 55 4 834 101% 3 300 6 ,680 4950 09 
1920 40 4 64% 7% 4 450 3 ,475 3200 00 
1920 50 4 wT | 3 4 375 5,160 4000 00 
1920 65 4 84 10 4 350 6 ,675 5200.00 
1920 85 4 834 1014 4 325 8 ,200 6800. 00 
1920 65 4 | 6% 7% 6 500 4 825 4875. 0F 
1920 80 4 74% 9 6 425 6 ,950 6090.09 
1920 100 4 84 10 6 400 8 ,900 7500.00 
1920 125 4 834 104% 6 375 10 ,800 9375.00 
Semi-high speed heavy-duty. . . 1920 | 22-25 4 614 7% 2 | 500-600! 2,150 |Jump-spark 1750.00 
1920 | 35-40 4 614 7% 3 500-600 | 2,450 2250.09 
1920 | 50-55 4 614 7% 4 500-600 | 3,350 3200.00 
1920 | 75-80 4 614 7% 6 500-600} 4,800 4800.00 
AMROTHRUST ENGINE COMPANY, La Porte, Ind. Trade Mark: AEROTHRUST 
Gasoline and kerosene........ 1919 | 3&5 | 2 | 215 2144 | 2 (250-1600) 85 |Jump-spark Holley and  |None Gravity sight- | Magneto { 143.74 
| 3 | 316 | 2 |250-1300' 115 | Schebler feed | 25.00 
AMERICAN ENGINE COMPANY, Detroit, Mich. No report received. 
ANDERSON ENGINE COMPANY, Chicago, Ill. Trade Mark: ANDERSON 
G isoline and kerosene. ........ 4 4 4 45 5 i | 400 | Battery Schebler Gies MO =e dsccaue 200.00 
8 8 4 4\5 | 5 2 550 550 | Battery Schebler Gies oS eer 400 00 
12 12 4 5 i 6 2 500 1,000 | Magneto Schebler Paragon a ae 600 00 
24 4 4 5 1 6 4 500 1,600 | Magneto Schebler Paragon ces acatherors 1900.00 
50 50 t 7 | 8's 4 450 | 2,900 | Magneto Schebler Paragon ee . ee rr 2000. 00: 
ARROW MOTOR & MACHINE COMPANY, Newark, N. J. 
Gasoline... .. siceiesacets K-1 2-3 2 234 3 1 800 36 |Battery or mag-| Kingston LS RD RATS Seek © | anaes earavarere 110.00 
*Prices for Equipment “C”} K-2 5-6 2 234 3 2 800 60 |neto Kingston eee ae 180.00 
including bronze propeller, bronze] A-4 5-6 2 4 414 1 800 lil Kingston | Joe’s COR Se he CPE: UBER) teen ee 165.00 
stuffing box, steel shaft, coil to} C-16 2-3 2 234 3 1 800 85 | Magneto Kingston Joe's a ai tee mre | Se eamweele 165.00 
suit, muffler and other small | 
items required for installation. ; | | 
C-16 is complete motor ready} | | 
fr operation. | | | | } i 
Tits AUTOMATIC MACHINE COMPANY, Bridgeport, Conn. Trade Mark: THE AUTOMATIC 
Gasoline and kerosene......... Open | 3 4 44 5 1 500 300 ;|Makeand break|Scnebler or |Own a Sie caer, ears 
base 6 4 414 5 2 500 | 525 | or jump Bennett Own EE OT Ehiccwsmee ML naeae 
9 4 414 5 3 500 760 Own a ae sa B tao 
6 4 5% 7 1 400 643 Own NS eee ee eee 
2 4 544 7 2 400 1,115 Own ONGOMONE | OD tiecicwmoce I aeecs 
18 4 54% 7 3 400 1 425 a! 6[UC tisti‘“‘SéCS OC Me ce 
24 4 51% bf 4 400 1 ,800 me 0CC(i‘i‘z CUR Ree t ON wedee 
25 4 7% 9 2 350 2 625 .. Se, See ae ee eee 
37 4 7% 9 3 350 3 465 maae> 60C<‘(c],CS” OOD bora. GP wesene 
50 4 7% 9 4 350 4 430 ——- Ft & caccawawe UL s¥ecss 
75 4 10 14 3 275 8 ,000 RE | Se ee re eee 
100 + 10 14 4 275 11 ,780 a ee eee ern Pee 
Gasoline or kerosene........... En- 30 4 5 7 4 550 1,850 | Jump spark Own, Navy, |Force feed Furnished at | ..... i 
closed | 45 * 5 7 6 550 2,700 | Jump spark Joe's or Force feed extra charge | ...... 
40 4 5% 7 4 550 1,950 | Jump spark Paragon ee Se gee 
60 4 514 7 6 550 2,900 | Jump spark Forcefeed {| j=  —=§ | eeecce 
50 4 6% 8 4 500 3,000 | Jump spark Forceefeed | j= | ...eee 
75 4 6% 8 6 500 4,500 |Jump spark Foreefeed | j= = f. cecvee 
70 4 7% 9 t 500 4,000 | Jump spark Forcefeed {| j= fb cscs 
105 4 7% 9 6 500 6,000 | Jump spark Forcefeed [| = | vacuo 
100 4 84 10 4 500 6 ,000 | Jump spark | oo a ee Core 
7" 150 4 84 10 6 500 9 000 | Jump spark Se a or 
THE BARKER FACTORY, Norwalk, Conn. Trade Mark: BARKER 
LL. , SS era A 14% 2 3s 3% 1 500 50 TOG TOMI TEONEO fb ckceceew. | chwrvecasts [ savvcioewee 63 00 
Gasoline or kerosene........... B 21 2 4% 414 1 500 | 170 |Makeandbreak|Barker | ........ | ....-.-- eS cae 85.00 
Cc 4 4% 5 1 475 ee En res) reer eee 107.00 
D 6% 5} 64 1 400 350 |Makeandbreak|Barker = =§«_ |e... wens | cece cece ee ft cece eee 173.00 
E 0 2 6% 8 1 350 GOD | OU CNIRNNe | lceecees | ceescwiesc ff cceweseesic 250.00 
G 8 2 4% 5 2 500 380 | Make and break | PR SE ea ree ieee 204.00 
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BARBER BROTHERS (King Bros. successors), Syracuse, N. Y. Trade Mark: BARBER 
TYPE Two- 
(State here whether Gasoline, H.P. | cycle No. Nor- | Weight Make of 
Kerosene, Hea vy Oil, Diesel, | Model | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-Diesel or ing Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
RG ic doavadeeveeseseens 2% 2 314 3% 1 750 75 |Jump spark Ee ee gr er ante seer $75. 00 
5 2 3% 3% 2 750 140 | Jump spark DE. (O “<coscasas, () hendSaanes: Mh exnakabces 150.00 
8 2 34 3% 3 750 190 | Jump spark PE NM eco cacan WP geek ieee aa Bal 200.00 
4 2 4 4 1 600 150 |Jump spark oe ice wen ME axeiieon ais 120.00 
8 2 4 4 2 600 270 |Jump spark EES BPS ey, eee ee 210 00 
12 2 | 4 4 3 600 390 | Jump spark ees Pe ee ae 305.00 
6 2 | 43% | 4% 1 600 245 | Jump spark | SS). SEA aa eee eee 150.00 
122 ; 2 | 4% | 4% 2 600 375 |Jump spark De | 'M <ivcéewos WP -daeesehaxe Ul nekbcaaieae 290.00 
18 2 | 434 434 3 600 500 | Jump spark ee) (OM itcscmes ME dancidstnek: (M aceenaukns 385 00 
9 2 | 54 | 5% 1 500 370 |SJumpepark jSchebler =f .....cs. | ccccceseee | cecccceees 180.00 
18 | 2 54 | 5% 2 500 535 |Jump spark ES ERS mainte te See ‘ 320.00 
27 | 32 54 | 54% | 3 500 ME cindises Bi ciseusrves EB nscencnines 455.00 
12 2 614 6% 1 500 400 | Jump spark EE, OE Seteccen  “icwwecdon BY comebhacwe 282.00 
24 2 | 6% 6% 2 500 695 |Jump spark Se ee eee, mere 483.00 
36 2 | 614 6% 3 500 925 |Jump spark ae) eee le nent 707.00 
| 40 2 8 8 2 350 1,950 |Jump spark | errr, Ere, ery ae | 630.00 
| 60 2 8 8 3 350 2 850 | Jump spark ee re) eee er tan) cree 880 00 
| 4 4 | 3% 5 ze 160 | Jump spark Schebler 80 00 
Aluminum base \ 8 4 3) 5 zm Jump spark Schebler On app. 
BALTIMORE OIL ENGINE COMPANY, Baltimore, Md. Trade Mark: B. O. E. C. 
Kerosene and fuel oil, Wygodsky| A12 50 | 4 } 1234 | 18 Single | 250 ] “17,000 | He at of com-|None eer sanereta | 
se If-sts arting crude oil « engine | | | | | pression | 
BEITH MOTOR CO., Providence, R. I. Trade Mark: BEITH MOTOR 
Gasoline. . ‘ \ 2 | 2 234 1 1&2 i790 65 | Make and break! Kingston Joe's Oil with gaso-! Battery rand 100.00 
line | Sumter mag- | 
' neto | 
BOL INDE RS COMPANY, 30 C Dine irch St., New York, N. Y. Trade Mark: BOLINDER 
9 | | ons | | 
Surface ignition 500 | o 2015 2916 4 160 | 55 Surface ignition |Direct rever-|Force feed.Own|Compressed =| ...... 
320) 2 1615 187 | 4 225 | 28 Surface ignition} ........ sible design air 
| 240 2 1433 164g | 4 250 21 Surface ignition 
|160 | 16'4 187% | 2 225 14 Surface ignition} ........ 
1120 1433 1648 2 | 250 114% |Surfaceignition) ........ | 2 fee 
| } 9 | 13 133g | 2 325 7 Surface ignition | 
| 80 13 1334 | 2 325 614 |Surface ignition | 
| 65 117% 124% | 2 350 5! |Surface ignition 
| 50 10°g |} 11 2 375 414 |Surfaceignition| . 
| | 40 916 | 97% 2 425 3 Surface ignition| ; | | 
| 30 815 9 2 | 450 214 |Surface ignition 
| 40 3 133g |! 1 | 325 5 Surface ignition| 
2 117% 12'4 1 $50 4 Surface ignition! 
25 10°% 11 l 375 3 |Surface i enition | 
BRENNAN MOTOR MEG, CO., Syracuse, N. Y. Trade Mark: BRENNAN STANDARD 
Gasoline M 17-20 t t 5 t 1000 650 |Two-system: |Optional: Own Self-contained |Rear starter 650 00 
B 25-35 4 114 5 t 800 750 | Atwater Kent Own pressure feed | electric starter) 750 00 
“B" spec.| 35-40 4 4\6 5 4 1200 700 | and hizh-ten- Own extra 750 09 
6B 10-50 t 4'4 5 6 1200 850 | sion magneto Own | 1600.00 
3B Med.| 40 4 414 5 6 750 950 Own | 1100.00 
11 30-40 t 5 5 t 1000 850 Own Starting equip-| 950.00 
12 35-80 t 5'9 6 4 800 1,100 | Own ment extra | 1200 00 
12 10-80 t 6 6 t S00 1 250 | Own | 145 00 
6D 5-100 j }! 6 6 1209 890 | | 2000-00 
BRIDGEPORT MOT OR co... INC., Bridgeport, Conn. Trade Mark: “THE MOT on T HA’ bill MOTES” 
jasoline or kerosene 4() 1! 2 4! 5 | 500 225 | Option |Schebler |Option jOption 
50 6 2 5'4 5'4 1 | 500 | 260 | Option Schebler Option Option 
80 9 2 415 5 | 2 500 375 | Option Schebler Option Option 
100 12 2 54 54% | 2 | 500 $70 | Option Schebler Option Option 
} 243 30 4 | 644 7 | 3 400 1,800 | Bosch Schebler Paragon Manzel 
| 363 | 45 4 7% 9 | 3 | 37% 3,200 | Bosch Schebler Paragon MeCord 
484 60 4 74 9 4 375 | 4,000 | Bosch iSchebler Paragon McCord 
Gasoline 142 14 4 5! 615 2 500 850 | Atwater-Kent |Schebler Paragon MeCord | 
BUFFALO GASOLENE MOTOR co., Buffalo, a. Be Trade Mark: BUFFALO 
(jasoline or kerosene.......... | 3-4 4 Zz. — 4 2 700 240 | Double high | | : | 
| 5-6 4 | 38% | 5 2 600 | 400 | tension oar | 
16-20 4 | 33% 5 1 800 710 | Seviies,! 
| 25-30) 4 434 5 | 4 800 800 | 
10-60| 4 54 7 | 4 |500-800| 1,730 | | 
| 150-80} 4 634 9 4 500-800} 2,600 } | 
| 110-12} 4 5 64 | 2 400 1,370 | | 
1i3-15| 4 6 714 | 2 | 350 | 1:400 | 
| (20-22) 4 7 9 | 2 | 350 | 2,100 
}20-24); 4 5 6% 4 400 1 960 
} | 26-30; 4 | 6 74 4 350 52: | 
0-45} 4 | 7 eS i 4 350 3 ,655 | 
lso-70} 4 | 7 9 | 6 350 4 850 | 
| 135-100) 4 | 10 12 | 4 300 | 8.200 | | | 
}125-| 4 | 10 12 | 6 | 300 | 12'800 
150 | | 
BURNOIL ENGINE COMPANY, South Bend, Ind. Trade Mark: BURNOIL 
| Normal | 
| and 
| Maxi- 
| | mum ’ 
Ps a ctiadateennnenies | 1214 ct 4 634 9 1 425 3,800 |None used None used | Joe’s Madison Kipp Compressed oh eee 
25 5 4 634 9 2 425 4,800 |None used None used | Joe’s Madison Kipp |Compressed air 
| 3744 | 4 634 9 3 425 6,200 |None used None used | Joe’s Madison Kipp |Compressed air 
150 | 4 634 9 4 425 7,400 |None used None used {Joe's Madison Kipp |C ‘ompre essed air 
75 (| 4 634 9 6 425 9.700 !None used None used (Joe's Madison Kipp |C fompresse da air 
BUSCH-SULZER BROS. -DIESE I. ENGINE CoO., St. Louis, Mo. Trade Mark: DIE SE L 
Gua cedeteereneseceas wt 2 ite 4 | 101% 13 | 4 300 | ey Erte ss ere ere Force Compressed ¢ ae 
| B_ | 165 e 17 1% 15 | = 276 | eS Geer Were os Force Compressed air} ...... 
| RB | 250 4 | 13 “FREE @' | Beton Becaseds Bq: Force Compressed air} 1... 
i} B | 365 | 4 hi & wea © | ere eo. eo Force Compressed air) ...... 
| B | 520 | 4 | 19 2 | 4 | 200 |185,000 | 2.0.0.0... | ceeeeeee | coon eeee Force Compressed air| ...... 
} CM 650 2 | 17 | 27 | 4 SRS) FRR: ores we Own Force rts 
; CM {1100 2 22 34 | «4 135 | Own Force 
| CM |1800 | 2 | 28 44 6| 4 | «105 | Own RS Sheree) Coote 
CMT |1100 | 2 7 27 «(| «6 165 | Own Force 
| CMT |1850 | 2 22 4 | 6 135 | Own Force 
1 CMT |3000 | 2 | 28 44 6 105 | Own Force 
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H. L. BROWNBACK CO., Norristown, Fa. Trade Mark: H. L. B. 
TYPE Two- 
(State here whether Gasoline, H.P.| cycle No. | Nor- | Weight Make of bit : : 
Kerosene, Heavy Oil, Diesel, | Model | Rat-| or Bore, | Stroke,| of mi Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi- Diese! or ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
MIN o.ci0's.ne slit dee canine E 2-3 2 3.25 3 1 900 42 | Jump spark Schebler eeaeeai In gasoline caeaawiets $125.00 
TUR Sh sos cenrsecnmsanen G 4 4 2.5 5 2 900 125 |Jump spark Zenith Optional Splash Optional | ...... 
*Now being designed. 
Cc. N. CADY CO., Canastota, N. Y. Trade Mark: CADY OF CANASTOTA 
RIES AES. 11% 2 3 2% 1 700 45 | Jump spark Schebler | ........ ee el aes Pee 
3 2 35% 33% 1 700 90 | Jump spark Schebler | ........ | A Sckacccsse ae eee 
6 2 35% 334 2 700 135 | Jump spark Pe Cosas Eo  }|6|6|OM Semebaeean ul usaence 
4 2 4% 4 1 700 140 | Jump spark Pe W itescce Ee” 0606060Cté«S SD, Www igwgn wD nics 
8 2 4% 4 2 700 205 | Jump spark PE TO erase Ee 20606060C*«<“i«‘“‘«‘“«‘ CN cate essa CM Sw IC 
12 2 4% 4 3 700 275 | Jump spark Schebler | ........ ovsicultesty ecmanes 
12-16 4 334 4 4 1000 300 | Jump spark Air friction Oe, eee, er reer e Sir se 
CAILLE PERFECTION MOTOR CO., Detroit, Mich. Trade Mark: PERFECTION 
IE 6s see cckwican nese ee 2% 2 34 34 1 | 200-800 140 | Battery Schebler Caille Seuseweese: Se $143.00 
34-4 2 3% 3% 1 250-800 150 | Battery Schebler SS ee eee None 153.00 
6 2 434 416 1 | 250-800 200 | Battery Schebler SB ae None 196.00 
8 2 54% 1 100-500 335 | Battery Schebler le RS seen ee None 225.00 
7-8 2 3% 314 2 250-850 220 | Battery I es Hos ws. ste iors None 190.00 
14 2 434 4)6 2 250-750 350 | Battery Schebler IS aerrcneccan None 370.00 
18-20 2 54% 5 2 | 100-600 495 | Battery Schebler 2 RE RE Decne & None 500.00 
30 2 434 416 4 |100-1000 600 | Battery Schebler BM UEP a hk gon None 655.00 
14 4 314 4 4 100-950 664 | Magneto Schebler Se eee North Eastern | 540.00 
2 2 25% 24 1 700 75 | Magneto SE VEE aaxtvtcanicer ML Sascioenrarons Caille 120.00 
2 2 25% 214 1 700 65 | Battery RE EE: | See eee es None 70.00 
2 3 25% 214 1 800 50 | Magneto a eee eee None 85.00 
CHESAPEAKE ENGINE CO., Oxford, Md. Trade Mark: CHESAPEAKE 
|” TRS L 7 4 | 5 | 6 i 4 475 350 |Splitdorf mag- ;Schebler Paragon Gravity | Jar civewtodrars $275.00 
L 14 4 | 58 | 6 | 2 | 475 575 | neto Schebler Paragon cn, a ES no 550.090 
B 5 2 . 1 1 500 275 |Batteries Schebler Gravity [NESS Eetater ae 150.00 
BB 10 2 5 5 , 500 475 |Batteries Schebler Gravity eonerrccn 275.00 
eon 20 4 4 5 4 575 550 |High tension /|Schebler Paragon Syphon | er ae 575.00 
magneto 
CAMDEN ANCHOR-ROCKLAND MACHINE CO., Camden, Me. Trade Mark: KNOX 
_ eee ants D 3 2 4 | 600 205 |Either magneto;|Knox $$| ...... . |Oilcup, gravity | None 166.00 
D 414 2 414 414 1 550 250 | and battery or|Knox $| ........ Oilcup, gravity | None 180.00 
D 51% -2 5 54% 1 550 330 | jumpspark |Knox | ........ Oilcup, gravity | None 226.00 
D 7% 2 5% 64 1 500 500 Ss Geer eee Oilcup, gravity | None 273.00 
D 6 2 4 2 600 340 SSeS aoe Oilcup, gravity | None 316.00 
D 9 2 44 44 2 550 380 SS: aoe Oilcup, gravity | None 350.00 
D 11 2 5 54% 2 550 480 ee fee Oilcup, gravity | None 403.00 
D 15 2 514 614 2 500 760 SE ere Oilcup, gravity | None 521 00 
F 25 4 7 8 2 500 1,900 Se errr Force feed, None 1660.00 
F 50 4 7 8 4 500 3 ,300 eee Detroit None 2950.00 
F 75 4 7 8 6 500 4 500 Se, eee None 4325.00 
Gasoline or kerosene. ..... . G 5-6 4 5 514 1 500 575 | Magneto Knox Paragon Manzel ee ee ree 
G 7-8 4 514 614 1 500 700 | Magneto Knox Paragon Manzel None paiehine 
7 10-12 4 5 5'%4 2 500 950 | Magneto Knox Paragon Manzel ee 
| G_ | 14-16 4 516 614 2 500 1,100 | Magneto Knox Paragon Manzel Nem $f vases 
CLAY ENGINE MEG, CO., Cleveland, O. Trade Mark: HONEST CLAY 
Gasoline-kerosene....... ae 4 4 4% 5 1 500 385 [Batteries Schebler Paragon or_ Sight feed gerne: ee | ; 
Sas 8 4 45 5 2 500 575 | Batteries Schebler Joe's Sightfeed | .......... 
R 6 4 54% | 7 1 375 675 |Batteries Schebler ee aes 
R 8 4 64 7 1 375 825 |Ba tteries Schebler cect BP See ws 
R 10 4 7% 7 1 375 950 | Ba tteries Sch ebler CE Ro enuicae ca) sauces 
R 12 4 51g 7 2 375 1,300 |Batteries Sch ebler ee eee eee ars 
R 16 4 614 7 2 375 1,525 | Batteries Schebler Sightfeed | .......... 
R 20 4 74 if 2 375 1,750 | Batteries Schebler Sightfeed | .......... 
R 25 4 5% 7 4 450 2,300 | Magneto Sch ebler ee eee Sate 
R 35 4 615 7 4 450 2,600 | Magneto Schebler _ EE nee | Serene 
R 50 4 714 7 4 450 3 ,000 | Magneto Schebler RS eee ae eee 
O 25-28 4 714 9 2 375 2 ,650 | Batteries Schebler _ es See 
O 30-35 4 814 9 2 375 2 ,800 | Batteries Schebler i ie eee eine 
O 38-42 4 84 10'4 2 375 3 ,000 | Batteries Schebler Sightfeed | .......... 
T 40-50 4 8% 10 2 375 4,000 | Magneto Schebler _ a ee 
T  '80-100 4 816 10 4 375 7 ,000 | Magneto Schebler Manzel | ...... ; 
COMMONWEALTH MOTORS COMPANY, Chicago, Il. Trade Mark: QUAYLE 
SI lets 5 sire erie oS ts 4-M-28 | 25-30 4 434 6! 4 650 2,150 {Ignition secured| None Paragon Detroit force{Furnished with; 2000.00 
Unit Power Plant sold also as by heat of com- feed lubricatcr| or without \Com- 
separate engine without gear, pression of air to cylinder| starter plete 
etc., price $1800. in cylinders walls and force with re- 
feed pumped verse 
to all bearings gear 
and to reverse thrust 
gear bearing 
and 
self- 
starter 
CONSOLIDATED SHIPBUILDING CORPORATION, Morris Heights, New York City, N. Y. Trade Mark: SPEEDWAY 
j _Includ- 
| ing Elec- 
| tric 
, : Starter 
Gasoline, high duty....... K 22-28 4 4 416 4 /|100-1200 560 |Berling and Kingston and|Speedway Splash and force] Electric, Bijur | 120.00 
(Weights given include elec- Z 35-44 4 419 544 4 {100-1200 950 | Bosch Schebler Speedway feed Electric, Bijur | 1800.00 
tric starter.) Z 50-66 4 46 516 6 {100-1200} 1,200 Speedway Electric, Bijur 2850.00 
M = + 534 7 6 |100-1200) 1,900 Speedway Electric, Bijur | 4200.00 
1! 
M pa 4 534 7 8 |100-1200; 2,350 Speedway Electric, Bijur | 5200.00 
Gasoline, medium duty..... M 48-75 4 534 7 4 /|600-1000) 1,850 Speedway Electric, Bijur | 3000.00 
‘Weights given include elec- M 75-130 4 534 7 6 |600-1000! 2,400 Speedway Electric, Bijer | 4606 00 
tric starter.) M a4 4 534 7 8 |600-1000) 2,900 Speedway Electric, Bijur ; 4850. uu 
1 
Gasoline, heavy duty, air-start- L 80-115 4 634 819 6 | 400-600} 5,600 Speedway Electric, Bijur | 6000.00 
ing H 120- 4 8l9 10 6 | 400-550; 5,900 Speedway Electric, Bijur — on 
| 160 appli- 
| H = 4 11 12 6 | 350-450; 11,400 Speedway Electric, Bijur | cation 
a a 5 
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TYPE Two- | 
(State here whether Gasoline, H.P.| cycle No. | Nor- | Weizht Make of 
Kerosene, Heavy Oil, Diesel, | Model | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi- Diesel or ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System Systen Price 
Outboard) cycle Lb. 
Pe er eer ae OX-5 | 90 4 4 5 8 1400 WEEE. daccsusese i. ae Forcefeedtoall|Bijur = | ...... 
_*With propeller, hub, without Zenith bearing 
oil or water. OXX-6 |100 4 44 5 8 1400  - 3 arn EE Pee ci iy eee eee: Gees 
K-6 [150 4 416 6 6 1700 ae Duplex“Ball”| ........ ees eee 
K-12 |400 4 416 6 12 2500 WOT | idevwesans Two Duplex | _ ........ | ER, eee: eee 
“Ball” 
DELAWARE MARINE MOTOR CO., Wilmington, Del. Trade Mark: DUPONT 
Gasoline and kerosene........ D-F-2 | 26 + 5 6'4 | 2 | 750 1,100 im gh-tension | ........ Carlyle Splash Northeast $1450. 00 
D-F-4 | 40 4 5 614 | 4 750 1/69) ee ee Johnson Splash Northeast 1800. 00 
D-F-6 | 60 4 5 | 6% | 6 750 SS pa eS Splash Northeast 2250. 00 
THE H. C. DOMAN CO., Oshkosh, Wis. Trade Mark: DOMAN 
Gasoline and kerosene......... ; B pee pS ee. 6 1 400-600 500 |Jump spark, ‘| Schebler Paragon EE BERETA Garoe 
} | magneto or 
| battery 
Medium duty............ HM2 | 12-20 4 434 6 | 2 | 600-900 700 |High-tension Holley Paragon Force drillshaft}Leece-Neville | ...... 
ee HM4 | 25-40 |) &% 6 4 | 600-900} 1,200 | magneto a. ¥. Paragon Force drillshaft|Leece-Neville | ...... 
| Sere T2 20-25 q i ¥§ 7 2 100-600 | 950 Paragon Force drillshaft|Leece-Neville | ...... 
Heavy duty T4 10-50 | 4 | 6 7 4 409-600! 1,700 Paragon Force drillshaft|Leece-Neville | ...... 
DOW PUMP AND DIESEL ENGINE COMPANY, Alameda, Cal. Trade Mark: DOW 
PEE, cosuuindseseeocnen 6-A {320 1} 4 } 12 18 6 Ee .?  ) ares eae | Direct Ring, Dow, Air 
8-A | 425 | 4 | 12 18 8 | |) Reeeeseesy meeteees reversible | forced a 8=6—- sities 
6-B [500 14 | 8 22 Be &@ |; j) eee geo Air 
8-B | 667 | 4 15 22 8 220 240 000 | hescbvade: AU) Yaswevates ) a ee 
6-E 1000 4 20 28 6 187 |350 000 ag, eee \ir 
ERD MOT oR c comp ANY, Saginaw, Mie higan Trade Mark: ERD 
Gasoline and kerosene Ys 30 4 4 6 4 900 750 | Magneto | Kingston or | Standard Force feed ueece- Neville 490.00 
Bennett | or hand 
4 $2 4 435 6 | 4 909 1,109 | Magneto Standard Force fee | 590.09 
EVANSVILLE GAS ENGINE WORKS, Evansville, Ind. Susie M: ark: EVANSVILLE 
GET, 3 ca < cnnQenseeseses Regular] 334 4 416 5 1 500 309 | Batteries Schebler Joe's Gravity 184.50 
(Prices are net.) Regular} 7!9 4 4'5 5 2 500 400 | Batteries Schebler Joe's a: © <agommewee 315.00 
Regular} 15 4 4\5 5 4 500 625 {Magneto Schebler Joe’s co ee eee 613.50 
Regular} 5 4 5 6 1 500 400 | Batteries Schebler Joe's ee eee 225.00 
Regular] 10 4 5 | 6 2 590 540 | Batteries Schebelr Joe's er. |  cipecinvienas 426.00 
Regular | 20 4 5 6 4 500 900 |Magneto Schebler Joe's ok a rere 730. 00 
Regular} 8 4 6 64 1 500 625 | Batteries Schebler Joe's SO i ere 317.00 
tegular| 16 4 6 6% 2 500 900 | Batteries Schebler Joe’s Sravity ft ketenes 555.00 
Regular | 24 4 6 614 3 | 500 1,200 | Batteries Schebler Joe’s ee i= vccwnseses 813.00 
Regular | 32 4 6 | 64 4 | 500 1,425 |Magneto Schebler Joe’s ee ae 1048.00 
Regular} 11 4 7 9 e 350 1,150 | Batteries Schebler Joe’s eee —-t(<ié‘iL:SCO( whereever 535.00 
Regular} 22 4 7 9 2 | 350 1,800 | Batteries Schebler Joe’s OS! SS ee 975.00 
Regular | 44 4 7 9 4 350 2 900 | Magneto Schebler Joe's Force feed 1950.00 
EVINRUDE MOTOR COMPANY, Milwaukee, Wisconsin. Trade Mark: EVINRUDE 
Se ivneracceestasnesss 2 2 25% 2'44 { 1 | 800 73 | Built-in Mixing valve|Evinrude | ........20 | cccccecece 100.00 
Heavy- | 3! 2 | 3!4 3 | 1 | 650 | 116 | flywheel type a Bere re Beer ers 160.00 
duty | | magneto 
Sport 4 4 214 2 | 2 900 109 ee . PP hietaione — chegeeases 150.00 
ee renee Speed 5 2 | 254 244 | 2 | 1300 63 Kingston Dee” =— ss cangaeccaell eh  srhebences 130 00 
<< 28 | 2 258 216 | 1 800 $5 DU COE vvwecccse BF swiccnevices 75.00 
| | type | a 
FAIRBANKS, MORSE & CO., Chicago, Il. Trade Mark: C-O 
Sh dé ba sacdderscenesst C-O 30 2 815 10 2 400 | 5,050 Self-igniting | Sires Own Force feed ma OE tate 
| C-O 45 2 816 10 3 409 | 6,870 |Se ee ae Pree Own Force feed |, a 
| C-O | 60 2 816 10 4 400 8,090 |Self-igniting | ........ Own Force feed ma — eater 
|} C-O | 75 2 10% 1214 3 310 14,899 |Self-igniting | ........ Own Force feed LL 
C-O |100 2 10'% 1214 4 | 319 17 609 |Self-igniting | ......-. Own Force feed |, re Lo 
C-O {150 2 14 18 3 | 250 34,099 \Se lf-igniting | ........ Own Force feed nnn 
C-O |200 | 2 | 14 18 4 | 250 41.099 |Self-igniting | Saieaaiea Own Force feed | i eorce 
c-O {300 | 2 14 18 6 | 250 | 57.409 | Self-icniting Own Force feed Air 
FAY & BOWEN ENGINE COMPANY, Geneva, N. Y. Trade Mark: FAY & BOWEN 
Ns vercccucnuvesacavaes | L-40t { 17 4 34 49 4 1409 450 | ligh-tension {schebler Paragon Circulating Northeast [{ ...... 
magneto “ er. a ees 
-——-— L-41¢ | 22 4 314 5 4 1200 525 Schebler Paragon Constantsupply|Northeast | ...... 
tIron base. L-41~ | 22 4 314 5 4 1200 450 Schebler Paragon splash Northeast | ...... 
tAluminum base. LN-42¢ | 20-40 4 4% 5% 4 {300-1400 900 Schebler Paragon Northeast | ...... 
LN-42tf | 20-40 4 444 51% 4 409-1400 700 Schebler Paragon Northeast | ...... 
LN-43}| 25-50] 4 434 544 | 4 |309-1400| 950 Schebler Paragon Northeast | ...... 
LN-43f | 25-50 4 434 5% 4 300-1400 750 Schebler Paragon Northeast | ...... 
L-44¢ | 30-45 4 5 6% 4 {309-1000} 1,095 Schebler Paragon Force feed Northeast | ...... 
L-44f | 30-45 4 5 6% 4 |690-1000 800 Schebler Paragon Force feed Northeast | ...... 
L-63f | 30-50 4 4\4 5% 6 |509-1000| 1,275 Schebler Paragon Force feed Northeast | ...... 
L-63f | 30-50 4 444 5% 6 {509-1000 900 Schebler Paragon Force feed Northeast | ...... 
L-64f | 45-7! 4 5 6% 6 |600-1100) 1,480 Schebler Paragon Force feed Northeast | ...... 
L-64f | 45-75 4 5 6% 6 1699-1100! 1,200 Schebler Paragon Force feed Northeast eee 
FRAZER BROS. CO., Adams, N. Y. Trade Mark: FRAZER-ADAMS 
Riv eh kn adiucndoivisces 2 2 ars 3 1 {200-1000 ie 2 ae ee Mixingagoline | .......... | ...--- 
4 2 See 3 2 |200-1000 130 |Jumpspark [| eae en eee Mixingasoline | .......... | sseees 
5 2 334 44 1 |200-1000 140 |Jumpspark {| ss eae e eee [Mix in gasoline panicnion a earouee 
10 2 3% 44 2 /200-1000 220 | Jump spark ; Mixin gasoline 
THE FRISBIE MOTOR CO., Middletown, Conn. Trade Mark: FRISBIE 
Gasoline or kerosene.......... A 5 r m% | ~S5 1 | 590 325 * ‘Schebler, | Paragon 1 + [302.50 
onesie c | 7 4 6 8 1 | 450 500 Kingston | Paragon 335 00 
*Atwater-Kent on multiple!) B | 10 4 43% 5 2 550 430 and Strom-|Paragon 512. 50 
cylinder, timer and coil on one- D 16 4 6 6 2 475 700 berg Paragon (32.50 
cylinder. High-tension magneto| R 18 4 434 5 3 650 650 Paragon 800. 0¢ 
furnished extra. Make and break N 25 4 6 6 3 600 1,050 Paragon 1000.00 
can be furnished extra. E | 30 4 434 5 4 800 725 Paragon 900. 00 
tManzel or Detroit force feed} F | 40 4 6 6 4 600 1,200 Paragon 1275.00 
on multiple cylinder engines.) K 50 4 434 5 6 850 985 Paragon 1600.00 
2ing oilers on crank. L |7 | 4 6 6 6 800 | 1,600 Paragon 1875.00 
tLeece-Neville extra, all mod-| | 
els, $250.00. 
§Prices are for gasoline engines | . * 
and are subje t to change. | 
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Two- 
(State here whether Gasoline, H.P.| cycle No. Nor- | Weight Make of a 
Kerosene, Heavy Oil. Diesel, | Model | Rat- or Bore, | Stroke,| of ma } Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-I iesclor ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear Syste: System Price 
Outhoard) cycle Lb. 
" | 
DE iain osecevceks peesehaie i 50 4 gs | 9 3 400 9 ,000 |Straight Diesel |None Paragon Force feed — OR ke 
| 70 4 8 | 9 4 | 400 | 10,000 |Straight Diesel |None Paragon |Forcefeed Air § | .....- 
; 100 4 8 9 6 400 13 ,000 {Straight Diesel | None Paragon Force feed | Ee eee 
THE GAETH MOTOR CO., Cleveland, Ohio. Trade Mark: GAETH 
Gasoline and kerosene......... C.0. 14-18 4 5% 8 2 | 400-600] 1,450 |High tension Stromberg | Paragon Force feed, Fisher Electric | $90). 00 
C.0. | 20-27 4 5% 8 3 | 400-600} 1,89) |Hizh tension {Stromberg Paragon own 1209.00 
C.0. | 28-36 4 54% 8 4 | 400-600) 2,109 |High tension Stromberg | Paragon 1509.00 
C.0. | 42-54 4 5% 8 6 | 409-600} 3,099 /High tension (Stromberg | Paragon 2400. 00 
H.C. | 14-18 4 5% 8 2 |400-600} 1,459 |Make andbreak|Stromberg | Paragon | 1990.00 
H.C. | 20-27 4 5% 8 3 | 409-600} 1,899 |Make andbreak|Stromberg |Paragon 1339 00 
H.C. | 28-36 4 5% 8 4 |400-600} 2,100 |Make andbreak|Stromberg | Paragon 170.00 
H.C. 42-54 + 5% 8 6 {400-600} 3,000 |Make and break|Stromberg {Paragon 2309.00 
E.C. | 36-50 4 5% 8 4 | 609-800} 1,300 |High tension [Stromberg {Paragon 1309.00 
E.C. | 54-75 4 5% 8 6 | 609-800) 2,200 |High tension [Stromberg {Paragon 2399.00 
uC. 36-50 4 54% 8 4 600-800| 2,090 |Makeandbreak/Stromberg | Paragon | 2090.00 
E.C. 154-75} 4 5% 8 6 | 600-800! 3,000 |Makeandbreak!Stromberg | Paragon es. a | 3099.00 
J. S. GAFFGA & CO., Greenport, N. Y. Trade Mark: GAFFGA 
Gasoline.......... Serene A 3 2 4 4 1 550 225 |Make and break |Schebler Paragon Gravity feed eee gertene 
wht 4 2 454 5 1 500 325 | Make and break |Schebler Paragon ONWERG TOO | siccceee | sesine 
5 2 5 5% 1 475 350 | Make and break |Schebler Paragon PUNE OF csissiccwna. Al sabivics 
6 2 54% 6 1 450 425 |Make and break|Schebler Paragon [ONIN PON Toc kaace TE acwiewe 
8 2 6 6144 1 400 475 |Make and break |Schebler Paragon EME, BR ceccaceuesy By “eennee 
6 2 4 4 2 550 375 | Make and break | Schebler Paragon Ce fh i le nn |e 
8 2 454 5 2 500 425 | Make and break | Schebler Paragon CO SS 2 eee eee 
10 2 5 5% 2 47: 525 |Make and break |Schebler Paragon eG ae ren mere 
12 2 514 6 2 450 700 | Make and break | Schebler Paragon RANGOON fk ccsccce | cvsves 
16 2 6 64% 2 400 850 | Make and break | Schebler Paragon Gravity feed eerie. 
GRAND RAPIDS GAS ENGINE CoO., Grand Rapids, Mich. Trade Mark: MONARCH 
Gasoline and kerosene......... | 5-45, 4 5 ) 6 1-6 | 525-575 Jump spark or|Schebler Own Force feed ee i rn 
7-60 4 6 7 1-6 | 525-575 make and Schebler Own Force feed ee ae ee 
72 4 8 | 9 4 |375-500 break Schebler [Own Foreefeed |Special | |... 
40-168 4 10 10 2-6 | 325-450 |Schebler Own Force feed Svecial Fe ee 
GRAY MOTOR CO., Detroit, Mich. Trade Mark: GRAY 
ROBE a iawacaronadases<se. U 3 |; 2 [ 3% 3% 1 1375-1300 90 | Jump spark Schebler SOCGOr CHEST EMONER =— fll cecsisesees. | esceve 
U | 5'5| 2 | 414 414 1 |700-1100 170 | Jump spark Schebler Joe'sor Gies| gasoline =«»_—o|[_ sc. cncecce | ccccce 
D. 1s 2 344 314 2 |700-1100 138 | Jump spark Schebler NS re err mn eee 
X-V_ | 20-25 4 314 5 4 |500-1200 650 | Magneto Stromberg |Joe’s Force feed andjOption = | ...... 
E 25-35 4 | 4 6 4 |500-1000 800 | Magneto Stromberg {Paragon splash Ontos § | vsverce 
E | 35-45 4 434 6 4 |500-1000! 1,100 } Magneto Stromberg {Johnson re eee 
THE GRAY & PRIOR MACHINE CO., Hartford, Conn. Trade Mark: HARTFORD (2 Cycle) GRAY-PRIOR (4 Cycle) 
Sa ea ae Xx 5 2 4 416 1 700 330 | Makeand break|Schebler None Qilingasoline |None 270.00 
Hartford (2-cycle) X 8 | 2 414 416 1 700 335 | Makeand break|Schebler None Qilingasoline |None 300.00 
xX 10 2 5 54 1 700 440 | Makeand break|Schebler None Oilingasoline |None 375.00 
= 20 2 5 | 8% 2 700 620 | Makeand break|Schebler None Oilingasoline |None 550.00 
Gray-Prior (4-cycle): | | | 
Kerosene and gasoline. ........ D-4 | 36 4 414 | 8 4 700 1 ,950 |Jump spark Kingston Own make | Force feed None 1430.00 
HALL-SCOTT MOTOR CAR CO., INC., Berkeley, Cal. Trade Mark: HALL-SCOTT 
MI ab-iss son tcavcanenn L-M-4 |125 | 4 5 | 7 4 700 | 1000 | Delco Multiple jet |Paragon Hall-Scott Delco | aoaek 
BS L-M-6 {200 4 | 5 7 | 6 | 1700 1245 | Delco Multiple jet |Paragon force feed Delco ci 
. 
HETTINGER ENGINE CO., Bridgeton, N. J. Trade Mark: HETTINGER 
MMIII 45 cccdenwecceuwsn 6 H.P. | 12 4 46 6 1 460 400 | Makeand break|Schebler Paragon CS eS Eee re: | ers 
12 12 51% 6 2 450 650 | Makeand break/Schebler Paragon Pe —0Cl A NGteeaksan |T sadeks 
or jump 7 
18 18 4 614 8 2 400 1,500 | Jump Schebler Hettinger ie (ern eee 
25 25 4 714 9 2 350 2,000 | Jump Schebler Hettinger SE ON avtwawcsee whens 
36 36 4 614 8 4 400 3,000 | Jump © Schebler . Se See ‘ 
50 50 4 714 9 4 350 4 500 | Jump Schebler A a, eee aoe 
J. V. B. ENGINE CO., Akron, Ohio. Trade Mark: J. V. B. 
Gasoline, kerosene... ae ee A4 |23-38 | 4 | 434 6 4 | 600-900! 1,150 |Magneto with|Schebler \J. V. B. mul- |J.V.B., force | Leece-Neville 1000.00 
Petrol, paraffin. A4R | 45-60 | 4 | 434 | 6 | 4 | 1000- 1,150 | impulse starter | tiple dise eed Leece-Neville | 1000.00 
| 1450 i 
JACOBSON GAS ENGINE CO., Albany, N. Y. Trade Mark: JACOBSON 
MOREY GH i555 canis eae a ae | a cg |} 8% 10 | 1 410 2,500 (Surface fleece cscs Navy Detroitforee |Air = | ..%.. 
| ---- | 2 |2 | 9% | 10 1 410 2,700 |Surface § | ........ Navy fee a eee 
} .--. | 30 | 2 10'5 | 11 1 375 3,400 |Surface | ....... Navy AW feeiee'ss 
es dete 2 il 13 1 340 4,500 |Surfae § | ........ Navy Air vee 
40 2 12 13 1 340 5,000 |Surface §| ........ Navy Air 
40 2 814 10 2 410 4,750 |Surface Navy ; cc 
| 50 2 |} 9% 10 2 410 5,100 |Surface §| ......-. Navy 1 Air tesees 
| co | 2 10" 11 2 375 | 5,650 |Surfae § | ........ Navy | ia ee 
| 0 | 2 i | ae | 2S 8,200 |Surfaee = | ........ Navy Air seen 
80 | 2 12 13. | 2 | 340 | 8,800|Surfae $= | ........ Navy nn Ge 
t0 | 2 S°3 | 10 | 3 | 410 | 6,300 |Surface § | ........ Navy : Haas 
7) 2 9'o 10 3 410 6,700 |Surface $§ | ......-. Navy | - SS Te 
90 2 Ns | It 3 375 | 7,500 |Surface  § | ........ Navy | rr 
195 | 2 a ee 3 | 340 9,700 |Surface | ........ Navy i 
120 2 Bb | #8 3 340 10,300 |Surface §$| ........ Navy | Air | twee ee 
| £0 2 813 10 4 410 400 |Surfaee | ........ Navy re 
100 | 2 915 10 4 410 7,800 |Surfae § | ........ Navy Bi, ul irae 
120 | 2 | 10'4 11 4 375 9,200 |Surface §§§ | ........ Navy . a Sere 
40 | 2 | 11 13 | 4 | 340 | 11:500|Surfae | ...... Navy ee Date 
ais 10 2 12 13 4 340 12,600 |Surfaee §| ........ Navy Air 
il A 
THE CARLYLE JOHNSON MACHINE CO., Manchester, Conn. Trade Mark: BUD-E 
Geste..... cess € Buests v | 2 3 3 2 1200 110 |Cuno timer or|Schebler No. 0 Carlyle|sight feed or oil| Rear starter by| 250.00 
> Sn et nee Po GE: Fer | Fi | Eada i | Bosch magneto Johnson in gasoline han 
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THE AUTOMOBILE 
THE KOBAN MFG. CO., Milwaukee, Wis. Trade Mark: KOBAN (Outboard) 
tate here whether Gasol P.| cycle N 
re whether Gasoline, -P.| cycle 0. Nor- | Weight Make of 
Kerosene, poe iesel, | Model | Rat- or Bore, | Stroke.| of mal Com- Ignition Make of Reverse Lubrication Starting List 
a _ or ing “9 In. In. Cyls. | R.P.M. i System Carburetor Gear System System Price 
cle le 
Gasoline, outboard............ G 3 2 256 234 2 | 800-900 80 |Magneto Koban Reverses on {Lubricating oil] .......... $125.00 
battery spark pe with 110.00 
} gasoline 
KAHLENBERG BROS. CO., Two Rivers, Wis. Trade Mark: KAHLENBERG 
Gasoline-kerosene............. 1919 | 2-3 2 319 34% 1 600 125 | Makeand break| Kahlenberg |Reversing | Force feed penne eaaey oes 
1919 3-4 2 4 4 1 550 160 | Make and break| Kahlenberg | engine i eee Peres 
1919 4-6 2 5 5 1 400 400 | Make and break | Kahlenberg CO eS ree aa 
1919 6-8 2 54% 6 1 400 550 | Make and break | Kahlenberg oo a ee 
1919 | 9-12 2 614 7 1 350 750 | Make and break | Kahlenberg a 1 ie ee 
1919 | 12-15 2 7 8 1 325 900 | Make and break | Kahlenberg _!... 2 eee 
1919 6-8 2 4 4 2 550 350 | Make and break | Kahlenberg dL a eee 
1919 | 8-12 2 5 5 2 400 650 | Make and break | Kahlenberg a ie eee 
1919 | 12-16 2 514 6 2 380 950 | Make and break | Kahlenberg EE = ckcecwnnes 1h ecwose 
1919 | 18-24 2 6% 7 2 350 1,300 | Make and break | Kahlenberg eee ie 
1919 | 24-30 2 7 8 2 325 1,800 | Make and break | Kahlenberg Se ees ear 
1919 | 30-36 2 73% 8 2 325 2,000 | Make and break} Kahlenberg lo Reese ae 
1919 | 50-55 2 9 10 2 300 3,400 | Make and break} Kahlenberg ee Fore 
1919 | 27-36 2 64% 7 3 325 1,700 | Make and break} Kahlenberg EE Nedacwunce I Saeulcs 
1919 | 36-45 2 7 8 3 325 2,600 | Make and break| Kahlenberg PE 8 cnrcuknann MO. ‘seaants 
1919 | 45-54 2 734 8 3 325 2,800 | Make and break| Kahlenberg SS ee eae eee 
; ’ 1919 | 75-85 2 9 10 3 300 5,000 | Make and break| Kahlenberg a Pees, caecteeds 
Ic caccsccccssexcces 1919 | 70 2 wena eal 2 340 SS) oO! 3S eee eee UO Bie eee, ere 
=. = 2 : = yn — ~~ Sersewe GE aeeoemes nt ~~ eer er Teer 
5 2 ‘ 5, ot bu , ee aes aes 
KEMP MACHINE WORKS, Muncie, Ind. Trade Mark: AIRDRIVE 
Gasoline, outboard............ L-2 3 4 2 2'9 2 | 2100 67 |Dixie high-ten-/Own  $$| ........ a eee 160.00 
| sion magneto 
M-2 | 10 4 4 3% 2 | 1400 122 |Flywheel type,|Schebler | ........ er 6=—hSFTt—‘iéaAR ee wens 220.00 
high -tension 
: | mag neto 
Gasoline motor. ............-. 0-4 24 4 334 415 | 4 | 1100 575 |High-tension j|Schebler | ........ Splashhand | .......... 785. 00 
magneto, force feed 
Kingston 
Transmission and air propeller..| O-4 | 15-35] .... were foceee | ce | ence pine Ee Meera, Ee badtuine % Seedeuse Bh weneecante UE Sdadaacens 360. 00 
(For 4-cycle marine motors) | ' | 
KERMATH MFG. CO., Detroit, Mich. Trade Mark: KERMATH 
Gasoline or kerosene........... 12 10-12 4 3'e 4 4 {600-1200 470 |Atwater-Kent, | Kingston Own Splash Wagner 450.00 
16 16-18 4 334 | 4 4 |600-1200 490 | Kingston, Kingston Own Splash Wagner 485.00 
20 20-25 4 | 4 4 |600-1200 510 | Bosch or Kingston Own Splash Wagner 525.00 
Kisemann 
magnetos | 
| 40 24-40 4 4'y 6'g | 4 i 1000} 1,350 | Bosch jnanten plows special |Own, hollow —_| Leece-Neville 1500.00 
crankshaft 
KNOX MOTORS CO., Springfield, Mass. Trade Mark: KNOX-VALVE in Head 
Gasoline-kerosene............. 350 =| 40-46 4 5 Sia | 4 $25 95) |doseh pore Paragon | Force fred Gray & Davis 1300.00 
| | | | magneto and 
battery with! 
| | | coil and dis- | 
tributor } | 
J. W. LATHROP COMPANY, Mystic, Conn. Trade Mark: LATHROP 
Gasoline or kerosene...........| 1920 3 2 4 4 1 500 Kither make = |Schebler Paragon GES. PF icvevveneas b ceaxes 
1920 4 2 4\9 5 ' J 500 and break or|Schebler Paragon MIND Sccccanece BP <aexce 
1920 5 2 5% 5 | 1 500 jump spark ‘|Schebler Paragon SMAGUIN GMO] .cccccccien | socces 
1920 | 6 Lt. 2 514 5 1 500 Sch ebler Paragon a jeer 
1920 | 6 St. 2 54 6'9 1 400 Schebler Paragon DN NE iscwccasns f canuce 
1920 | 7 2 6'9 1 375 Sch ebler Paragon SRGONONUT GE, .ccccccice | cecces 
1920 8 2 6'3 644 1 37. Schebler Paragon WEE: OL dcceccaces BP <camns 
1920 | 10 2 7 714 1 300 Schebler eh hd ”””:tCS:C etme RY ee 
1920 | 12 2 74 7144 1 275 Schebler Se a ore tome merase 
1920 8 2 4) 5 2 550 Schebler ey (ae eee: Cees 
1920 | 10 2 5s 5 2 500 Schebler ee f- ff goes cs eucie: | -tecletatere 
1920 |12Lt. 2 54% 5 2 500 Schebler eee6— ll Sti(é«CiC mains cm 
1920 |12St. 2 5% 614 2 400 Schebler ee, eer 
1920 | 14 2 6 64 2 400 schebler a re sere 
1920 | 16 3 6'4 6'4 2 400 schebler ee ee ee eee reee 
1920 | 20 2 7 7% 2 300 Schebler SS ee ee 
1920 | 24 2 744 714 2 275 Schebler a a a eee eee 
| 1920 | 36 2 744 714 3 275 Jump spark —_|Schebler Paragon =| i (ittéid;*«Cidéisi nw wns ee 
| 1920 | 12 4 5i% 64% 2 450 Jump spark Kingston Paragon POE OUERE Sccccacvcc P oewews ° 
1920 | 16 4 54% 614 2 450 Jump spark Kingston Paragon sure Oiling sys-| ........-. | seeeee 
1920 | 21 4 5.5 6% 3 500 Jump spark Kingston Paragon me OU Sasceeeedd dees 
1920 | 30 4 5% 6% 3 700 Jump spark Kingston en - ~=—l5—t«C CS ecawerneoncanies |) rao 
1920 | 28 4 55 6% 4 500 — — eo _—— pence’, a astease 
1920 | 40 4 5% 64 4 700 Jump spar Cingston ‘aragon ‘ ; ae 
LEWIS MOTOR MANUFACTURING CO., Fostoria, Ohio Trade Mark: ULTRA SIX 
Gasoline and kerosene......... ‘= -30 | 4 | 3he 5 | 6 | 900 680 |Remy Zenith Paragon or |Force feed Dyneto or 575.00 
| Gies Autolite 
LOANE ENGINEERING COMPANY, Baltimcre, Md. Trade Mark: FISHERMAN 
Gasoline or kerosene.......... 6 4 5 6 ; 1 550 600 | Jump spark Schebler Own ee BEA EEas eres 
12 4 5 6 2 550 900 |Jum;, spark Schebler Own i, See, ieee 
314 4 334 4 1 550 350 |Jump spark Schebler None Gravity 
18 4 5 6 3 550 1,100 | Jump spark Schebler Own Gravity | 
24 4 5 6 4 550 1,350 |Jump spark Schebler Own Gravity | j 
LOCKWOOD ASH MOTOR COMPANY, Jackson, Michigan Trade Mark: L-A 
Ss bi seseavedesrwonsess Out- 2 2 | 2% | 2 1 | 700 70 |Jump spark, | Mixing valve | ey Gasoline mix- | ge MD pheepeacie 
board magneto ture 
2% | 24) 2 | 3% | 341 1 750 Jump spark |Schebler | a ere, yee 
2% | 4 2 4 | 4 | 1 750 Jump spark |Schebler | ........ Baeoeer Bc 
68 | 6 2 | 314 34 2 800 Jump spark DS, Meee OD ee a Me geen 
68 | 8 2 | 4 | 4 | 2 800 ‘ee _ spark cece Satine Rick . saa | eer 
44 14 4 1 3% 4'4 4 800 6i Magneto Schebler aS ‘orce feec 
M'INTOSH & SEYMOUR CORP., Auburn, N. Y. , 
PiGeltducudvenseuceonts M6B24| 390 4 ; 6 265 aE Joc eutene Eh Gaavekwre® Me Aaneucbon es re 
M6B32| 640/ 4 | .... | o... | 6 | 190 | ee DORE! PUR, Belo settee Tee NTR jie 
M6B44 960 4 | | 6 | 135 etes O Qhwdetebvs HD snewiskae Tb tebbkten OB ddeecbtide BE oksesecein, OE Rees 
M6C44 | 1300 4 | 6 | 138 | a, Peat ae Cee ee ee ee ee be ee Re kee 
M6C50 | 1550 4 | 6 115 OM, Bee, a eee eg See PG fees 
M6C56 | 2000 4 | 6 | 105 rE Poe Mere a Mere ee , 
, 
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A. J. MACHEK & CO., Milwaukee, Wis. 





Trade Mark: AMPHION 


















































































































































































































TYPE | | Twoe | 
{State here whether Gasoline, H.P.| cycle No. Nor- | Weight : Make of so | ' ‘ 
l.erosene, Heavy Oil, Diesel, | Model | Rat- or Bore, | Stroke, | of mal om- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-Diesel or ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. | 
Gasoline, outboard........... | 3 | 2 214 | au, | 2 | 900 | 76 |Bosch Own One-way  |Oiland gaso- |None $100.00 
Gasoline, inboard. . . 3 2 | 21% 21% 2 900 76 |Bosch Own clutch line None 100.00 
THE MECCO ENGINE CO., Philadelphia Trade Mark: MECCO 
eS ee Ea 4 | 414 5 _ 600 180 | Magneto Schebler \Gies_ Pee t—i(‘iR:COCww demic 186.00 
B | 5 4 1 4 6 1 500 380 | Magneto Schebler Gies Se eens 253.00 
| AA 9 4 44 5 2 600 375 | Magneto Schebler Gies Te =~ 1M eecceunieas 350.00 
BB 10 4 5 | 6 2 500 500 | Magneto Schebler Gies i. RMS PRES EAs 500.00 
4A 16 4 44% | 5 | 4 600 500 |Magneto Schebler Gies Oilers as es re 650.00 
| 4B | 29 4 is 4 | 500 | 1,000 |Magneto Schebler _|Gies dered | 900.00 
THE MIANUS MOTOR WORKS, INC., Stamford, Conn. : Trade Mark: MIANUS 
Gas oil or fuel oil, gasoline, kero-| A | 3 2 | 4 | 4 | 1 550 175 |Make and break|Schebler Joes or Para-|Gravity § | .......... 140.00 
sene } gon | 
Casoline or kerosene...........| A 5 2 | “—_y @¢ 14 500 | 280 et break —- ooiy | be M4 
Gasoline Ene wadamin seers | M 1 3 4%; 5 | 1 700 | 270 |\Jump spark chekler ravity 73. 
a, kerosene, gas oil or fuel A 716 2 5% | 6 | 1 450 | 415 Mebeandtowh tckekler Gravity 260.00 
o} | | 
Gasoline or kerosene........ A 10 2 6% | 7 |} 1 | 375 | 675 |Makeand break |Schebler ae ero 330.00 
i A-2 6 2 4 | 4 | 2 | 550 | 300 |Makeand break |Schebler ey” os teow | 236.00 
| A-2 10 2 454 5 | 2 500 | 500 |Makeand break|Schebler Gravity === [ws eee | 385.00 
Gasoline. .... fous M-2 | 12 2 454 5 | 2 700 | 500 Jumpspark  |Schebler oF ait coambag | 316.00 
— kerose ne, ‘gas oil and| A-2 15 2 5i% 6 | 2 450 | 750 |Makeand break |Schebler ES ae reser | 45.00 
uel ol 
Gasoline or kerosene...........| A-2 20 2 6% | 7 2 375 | 1,170 |Makeand break wee oe siesuabees | = S 
XI | 30 2 6% | 7 3 375 2,000 |Jump spark, _|Schebler _.. See Brrr se | 1175. 
GU avec caw wenatensees F-2 | 16 4 ec rg 2 400 1,600 | Make and break|Schebler Force feed, | 1179.75 
| F-3 | 24 4 6 8 3 400 | 2,200 jor both Schebler oS See eee | 1730.31 
| F-4 32 4 6 8 + 400 | 2,750 Schebler ; | 2202.2) 
Heavy oil O-1 | 7 2 Svs | | (656 1 500 | 1,000 {Compression | Injection Special McCord =  °4 «Wf searies 
O-2 | 14 2 5% | = 65% 2 500 1,700 |Compression _| Injection Special McCord Air I) apparels 
00-2 | 30 2 7+ | 9% 2 360 5,100 |Compression _| Injection Special McCord Air ie eee 
00-3 | 45 2 7% | 9% 3 360 6,500 |Compression | Injection Special McCord Air 
ae _ | 00-4 | 60 2 7 | 9% 4 360 | 8,200 |\Compression | Injection |Special McCord Air 
MIDWEST ENGINE COMPANY, Indianapolis, Indiana Trade Mark: MIDWEST-DIESEL, MIDWEST-HVID 
Ra ROR Ae dtmtee | DSL- | 60 os | 13 2 | 350 13 ,000 | Diesel None |Paragonor (|Forcefeed (our) Air a 
oOo | 4 | @ | 8 | 3 | 350 | 20,000 |Diesel None equal make) /Air I: ewinee 
OCM |120 | 4 9 | 13 | 4 | 350 | 25,000 |Diesel None | Air eres 
Vertical | 180 | 4 9 | 13 | 6 = = yo — a mod | jake 
| 240 4 9 13 a . iese None ir pt eee 
pst. 180 |. 4 | 9 | 13 | 6 | 380. | 36.000 [Diesel None Directly ‘Air Beex 
ORM 37! 4 | 13 | 194 | 6 | 250 |115 000 Diesel None reversible a | seeee ° 
'500 4 | 16 24 ; 6 | 185 1150 ,000 | Diese None | i ere 
IN ce diisnilecetttoes VDV- | 25 | 4 9 | 13 1 | 350 | 9.000 \Hvid None Paragon or —_— Peon. 
CM |50 | 4 9 | 13 2 | 350 | 13,000 |Hvid None equal me fF coon 
75 | 4 9 | 13 3 | 350 | 17,000 |Hvid None > ib darars 
; 100 | 4 9 } 13 yan ae 350 20 000 |Hvid None | Air Dvleeveda 
AUGUST MIETZ CORPORATION, New York, N. Y. Trade Mark: MIETZ 
Kerosene, heavy oil ,semi-Diesel. 15 2 6 6% 2 500 1 ,995 | Hot bulb Noné used | Mietz Force feed, Compressed air} ...... 
22 2 6 6% 3 500 2 520 |Hot bulb None used /|Mietz McCord Compressed air] ...... 
40 2 9 10 2 400 6 300 |Hot bulb None used |Mietz Compressedair| ...... 
50 2 10 12 2 340 11 ,000 |Hot bulb None used | Mietz Compressedair| ...... 
60 3 9 10 3 400 7 500 |Hot bulb None used | Mietz Compressed air} ...... 
75 | 2 10 12 3 340 | 14,000 |Hot bulb None used | Direct rever- Compressedair} ...... 
100 4 10 12 4 340 18 ,000 |Hot bulb None used sible Compressed air 
150 2 14 1814 3 240 35 ,000 |Hot bulb None used Compressed air 
200 2 14 1814 4 240 42 000 |Hot bulb None used Compressed air 
1350 2 16 21 4 200 65 000 |Hot bulb None used Compressed air} ...... 
VAILLER ENGINE CO., Chicago, Tl. Trade Mark: MILLER 
Gasoline and kerosene.........|  F'-1 ; 4 41o 5 1 600 400 {Bosch magneto|Schebler Own !Pump oiling Handstarting | ...... 
I-1 4 54 6 1 500 500 | and spark coil|Schebler Own :ystem Handstarting | ...... 
}'-2 1 0 4 416 6 3 600 600 Schebler Own Handstarting | ...... 
1-2 14 4 54% 612 2 500 800 Schebler Own Handstarting | ...... 
h-4 | 12-20 4 3% 5 4 6-900 650 |Bosch magneto |Schebler Paragon Boschstarter | ...... 
¥-4 | 18-22 4 414 6 4 5-800 1,200 Schebler Paragon Boschstarter {| ...... 
1-4 | 24-30 4 54 6 4 5-700 1,500 Schebler Paragon Boschstarter | ...... 
R-4 | 28-35 4 54 7% 4 4-550 1,900 Schebler Paragon Boschstarter | ...... 
8-4 | 40-50 * 6 9 4 |350-450|} 2,700 Schebler Paragon Boschstarter | ...... 
Gasoline only, outboard........! P-1 214 2 234 214 1 850 70 Our own ve ere ae, ee ee 
MISSOURL ENGINE COMPANY, St. Louis, Mo. Trade Mark: MISSOURI 
aaa ay Pen | 8 4 43% 5 2 500 Jump Schebler Paragon Force feed, Se errs 
12 4 5 6 2 500 Jump Schebler Paragon Detroit ee eee 
18 4 434 5 4 500 Jump Schebler Paragon a ee 
: 24 4 5 6 4 500 Jump Schebler Paragon ee a 
ML, cies eestenecesews B : : ‘ 500 Hot bat seierseoniets ——— a sale 
500 eee ‘aragon ee ee 
22 2 5 6 3 500 ie eee a, ee Ae nnn oe 
30 2 5 6 4 500 eee Paragon None BY acu aad 
MURRAY & TREGURTHA CORP., Atlantic, Mass. Trade Mark: M. & T. 
COs cco wosewasieewstnes H-2) | 15-18 4 64 8 2 425 1,600 ; Makeand break, Schebler M-T Force feed None 1000. 00 
E-3 | 20-28 4. 64 8 3 425 1,900 | Makeand break/|Schebler M-T Force feed None 1600. C0 
E-4 |30-40 4 6% 8 4 450 2,500 | Makeand break/Schebler M-T Force feed None 2200.00 
E-6 | 45-60 4 6% 8 6 450 3,000 | or magneto {Schebler M-T Force feed None 3250. 00 
F-4 | 40-60 4 7% 10 4 375 4,000 Schebler M-T Force feed None 3000. 00 
F-6 {80-100} 4 7% 10 6 450 ce Schebler M-T Force feed Air 4500. 00 
J-6 | 300- 4 74% 9 6 1000- | 3,350 \2-2 pt. high- Spec. Spec. Force feed Electric 12500. 00 
400 1400 tension mag- | 
neto 
N. & S. ENGINE CO., Seattle, Wash. Trade Mark: N. & S. 
ere | Marine | 20 | 4 7 9 | 2 350 | 2,500 |Makeand break |Schebler IN. &8. |Detroitforce | .......... 1575.00 
heavy | 30 | 4 8 10 | 2 | 300 | 3,000 |Makeand break |Schebler | reversing j|feed | | .......... | 2075.0) 
| duty | 40 | 4 8 9 3 325 4,000 |Make and break|Schebler | propeller | toc aide | | 3000.00 
NEW JERSEY MOTOR SALES COMPANY, Keyport, N. J. Trade Mark: FORDMARINE 
WEEE. secs at , ape 10-15 4 334 4 4 1800-1200 450 |Atwater-Kent | ........ Johnson Splash | Dayton 
| | | 
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THE NEW LONDON SHIP & ENGINE COMPANY, Groton, Conn. 






Trade Mark: NLSECO 
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TYPE Two- 
(State here whether Gasoline, H.P.| cycle No. | Nor- | Weight bi Make of = : Ae 
Kerosene, Hea vy Oil, Diesel, | Moucl | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
me = -Diesel or ing — In. In. Cyls. | R.P.M. _ System Carburetor Gear System System rice 
utboard) cycle 4 
Se aebdsasnscantetnedss 120 4 | 9 1214 4 350 MEE caiGiccere. GL retasteea UE sewed PE. Ee ccsceckaas Ue) babes 
180 4 | 9 1214 6 350 BEE ksaguinace We acusieee. — camacere DE Stccadcane El “omnnes 
210 4 Bg. 124% 8 350 MEE sccetwceee Eo asaacoce B savconga ER ere: eee 
240 4 | 13 18 4 BS gestttreaeateng Ghessancney) (Baorreger RE khoawipanea Seeds 
300 | 4 | 13 | 18 6 | 20 | 4as7o0) coc Pn Pe oreefeed | cosecteee | osites 
480 4 | 13 18 2 CS. scivcvevics | sestense R civaesscs aa Or ee 
NEW YORK YACIUT, LAUNCH & ENGINE CO., Morris Heights, New York City. Trade Mark: 20TH CENTURY 
Gasoline and kerosene......... | 1919 115-20 4 614 814 2 400 2 ,000 | Magneto Kingston Own Force Leece-N eville {$2500.00 
1919 | 40-50 4 614 814 4 400 3 400 | Magneto Kingston Own Force Leece-Neville | 3750.00 
1919 | 65-75 4 615 816 6 400 | 4,500 | Magneto Kingston Own Force Leece-Neville | 5000.00 
NIAGARA MOTORS CORPORATION, Dunkirk, N. Y. Trade Mark: NIAGARA 
RNG senator aenenkenees E2 12 4 434 514 2 800 *6§625 (Magnetoand /|Kingstonor |Own Manzel None *550.00 
7450 | battery Schebler 1615.00 
E4 22-45 4 434 514 4 1000 *995 wn Manzel None *1240.00 
+725 +1365.00 
D4 | 40-80 4 614 7 4 1000 *1 650 Own Manzel None *1650.00 
tl ,075 T1815.00 
D6 = |60-120 4 64% 7 6 1000 . = Own Manzel Leece-Neville aa 00 
; OE 2845.00 
*With iron bases. D8 {80-160; 4 614 7 8 1000 | *3,250 Own Pressure Leece-Neville | *3750.00 
tWith aluminum bases. t2 ,100 +4045.00 
A. E. OLMSTEAD*& SONS, Pulaski, N. Y. Trade Mark: ONTARIO 
GED + cccvetecctsscevessss 2 2 25% 3 1 1650 70 |Magneto or Krice Gies ae Eee 75.00 
3 2 314 314 1 900 125 | battery Krice Gies ee errr 95.00 
6 2 314 3% 2 900 190 Krice Gies OO Ee, enn 200.00 
9 2 3% 3% 3 900 270 Krice Gies a eee 290.00 
12 2 3% 314 4 900 350 Krice Gies SS a 395.00 
7 2 5 5 1 450 300 Krice Gies “eS eee 150.00 
14 2 5 5 2 600 500 Krice Gies a a eee 260.00 
21 ; 5 . : = oa oa — a . ee = = 
28 5 f ‘ rice les . = eae 5. 
PALMER BROS. ENGINES, INC., Cos Cob, Conn. Trade Mark: PALMER 
asoline.......... panavnebeas NL1 3% 4 46 416 1 4-600 350 | Jump spark Schebler None Own . > eee 
- RW1 | 53-64 4 53% 6 1 4-600 425 |Jump spark Schebler Palmer Palmerforce |None | ...... 
RAI 4% 4 44 6 1 4-600 375 | Jump spark Schebl Palmer feed me ti(<é‘iRSOCSeewcew 
RA2 | #11 4 4\4 6 2 4-600 650 | Atwater Kent |Schebler Palmer — =i isd Cwm 
RA3 | 13-15 4 414 6 3 4-600 900 | Atwater Kent |Schebler Palmer oe 60 -Cti«*SSCOCM Se ww 7 
RA4 | 18-20 4 414 6 4 4-600 1,150 | Atwater Kent |Schebler Palmer eee aoe 
NR1 5-6 4 5 6 1 4-600 400 | Jump spark Schebler Palmer . ae eee 
NR2 | 10-12 4 5 6 2 4-600 750 | Atwater Kent |Schebler Palmer ae 8 8 © wevewe 
NR3 | 15-18 4 5 6 3 4-600 ,000 | Atwater Kent |Schebler | Palmer i eee 
NR4 | 20-24 4 5 6 4 4-600 1,250 | Atwater Kent |Schebler Palmer a - «sD  kesaes 
F2 16-18 4 63% 8 2 |350-400| 1,600 |Atwater Kent [Stromberg /|Palmer Palmerforce |None i} ...... 
F3 24-26 4 634 8 3 |350-400] 2,000 |Atwater Kent |Stromberg {Palmer feedandDe- |None | ...... 
F4 32-35 4 63% s 4 |350-400}] 2,400 |Atwater Kent {Stromberg | Palmer troit oiler i 
F6 {50-60 4 63% 8 6 | 350-400} 3,800 |Atwater Kent |Stromberg Palmer ee eee 
NK2 {20-25 4 7% 10 2 3-400 3,000 |Atwater Kent |Stromberg Palmer ee Loe 
NK3 | 30-35 4 7% 10 3 3-400 3,500 | Atwater Kent [Stromberg /|Palmer mene 8 =—Sti‘(‘iRYSOC ecwtteswvs 
NK4 | 45-50 4 7% 10 4 3-400 4,200 |Atwater Kent {Stromberg /|Palmer eee ae 
NK6 | 75-80 4 7% 10 : — + — bo A Stromberg — — Gace 
5 i ee Cc 4 2 4% 414 ake and break/|s RRR rece None 
smeuieie D | 6 2 5 6 1 | 450 350 |Makeandbreak|Schebler [None | .......... None 
E 7% 2 6 6 1 450 375 | Makeand break|Schebler a 2 oevenccses None 
CeO. oscccccvsvesecseests Ul 2 2 3% 34% 1 500 135 | Makeand break|Schebler = BN araentenan nn eee 
Qi 24% 2 3% 344 1 700 125 |Jump spark Schebler or =— is) SS ulicccpacts eee eee 
Q2 6 2 3% 3% 2 700 180 |Jump spark Schebler _——— =o eenedusena a ee eee 
Pl + 2 4% 44 } = oe — ae eared — igpeweakes aoe Sacha 
P2 8-10 2 4l4 3 5 325 | Jump spar Schebler almer .... 'tNone 
PEERLESS MARINE MOTOR CORP., Buffalo, N. Y. Trade Mark: PEERLESS 
Gasoline or kerosene’.......... 5-6 4 5 6 1 650 450 |Coiland timer |Schebler Peerless Gravity Leece- Neville 275.00 
Sars 10-12 4 5 6 2 650 600 |Coiland timer |Schebler Peerless ma 2-unitasextra| 440.00 
16-20 4 4 6 4 750 750 | Dixie Schebler Peerless Manzel force equipment 600. 00 
25-35 4 5 6 4 750 850 | Dixie Schebler Peerless feed 635. 00 
20-24 4 534 7 2 600 1 ,200 | Dixie Schebler Peerless 600. 00 
| 40-50 4 534 7 4 600 1 ,700 | Dixie Schebler Peerless 1035.00 
PIERCE MOTOR COMPANY, Bay City, Mich. Trade Mark: PIERCE-BUDD 
4-6 2 4 4 l 1000-1500 125 | Atwater-Kent | Kingston Th ough gaso- 
12-15 2 4 4 2 |1200-1600 170 | Atwater-Kent |Kingston | ...... line 
18-25 2 4 4 3. |300-1800 240 |Atwater-Kent |Kingston | ........ | | ceseceeees 
30-40 2 4 4 4 oo = — magneto oo 
40-60 | 2 4 4 6 (350-200! 395 | Bosch mag veto | Kingston 
RED WING MOTOR CO., Red Wing, Minn. Trade Mark: RED WING THOROBRED 
Gasoline or kerosene.......... 10-14 4 234 4 4 1000 300 | Dixie, Kingston|Schebler Paragon Splash Leece-N eville 
acctine A {14-20 4 | 3% 414 4 800 670 | or Bosch Schebler Paragon Splash Leece-N eville 
AA |18-24 4 | 334 434 4 800 680 Schebler Paragon Splash Leece-N eville 
F 28-36| 4 | 4% 5 4 1000 610 Schebler Paragon Splash Leece-Neville | 
B 32-40; 4 4' 5 4 1000 650 'Schebler Paragon | Splash Leese-Neville | 
REGAL GASOLINE ENGINE CO., Coldwater, Mich. Trade Mark: REGAL 
CS SEE AERS oe } 3 A | 8% | 3% 1 800 125 |Jump spark Schebler Johnson Force Crank | 135.00 
Gasoline or kerosene.......... FA | 4 4 | 4. 4446; 1 800 290 |Jump spark Schebler Paragon Oil cups Crank 183.0) 
6: 4 | 4% | 5% | 1 700 380 |Jump spark Schebler Paragon Oil cups Crank 238.00 
EA 7 4 | 5% 6\6 1 600 760 re spark or|Schebler Paragon Force Crank 355.09 
JA 9 4 614 | 74 1 500 1,230 | makeandbreak|Schebler Paragon Force Crank 533.09 
FB | 8 4 4 44 2 800 520 |Jump spark Schebler Paragon Force Crank 338.00 
NB 10 4 444 | °5% 2 700 725 |Jump spark Schebler Paragon Force Crank 503.09 
| EB 14 4 54 | 6% 2 600 985 |Jump spark or|Schebler Paragon Force Crank 635.00 
| JB 18 4 614 | 7% 2 500 1,625 | makeandbreak|Schebler Paragon Force Crank 850.09 
1 NC | 20 | 4 444 | 5% 4 700 985 |Jump spark Schebler Paragon Force Bosch 823.00 
EC 30. | 4 | 54 6% | 4 600 1,550 |Jump spark Schebler Paragon Force Bosch 1035.00 
JC 36 4 | 6% 71g | 4 500 2,700 |Jump spark Schebler Paragon Force Bosch 1609.00 
SC 50 4 7% 9 | 4 | 400 4,600 |Jump spark, |Schebler Paragon Force Bosch 2523.00 
CB 32 4 4! 5 4 1999 800 |Jump spark Schebler Paragon Force Bosch { 1146.00 
ROBL ARTS MOTORS, Sandusky, Ohic. Trade Mark: ROBERTS 
Gasoline or kerosene...... x & @ 2 3M 4 , a 1000 98 (Coil or magneto|Schebler, Joe’s Oilin gasoline { 90.00 
aeeeneaienes | 2-T | 2 3% | 4 : 3 | 1000 140 |Coilormagneto} Model D  |Joe’s Oilin gasoline 130.00 
AT 16 2 3% | 4 | 4 1600 210 |Coil or magneto Joe’s Oilin gasoline 280.00 
' ‘ ! 334 4 | 2 4 1009 160 |Coil Holley Joe's Splash 130. 00 
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REMINGTON OIL ENGINE CO., Stamford, Conn. : Trade Mark: REMINGTON 
TYPE Two- i 
(State here whether Gaso ine, H.P.| cycle No. | Nor- | Weight na Make of 
Kerosene, Hea vy Oil, Diesel, | Model | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-Diesel or ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
Kerosene and heavy oil........ Marine | 4-75 2 6to 83% | 6-8 1-4 | 400-500 1600-6000\Hot plug | ........ Paragon \Detroit Air Rage. 
S.-R. MANUFACTURING COMPANY, Schenectady, N. Y. Trade Mark: MOHAWK 
WRN sacs ds cacuoessweuoens B20 3le 2 3% 334 1 900 145 | Bosch or K.W. |Schebler Any standard|Oil mixed with| None $92.50 
B21 7 2 4% 414 1 900 225 |Bosch or K.W. |Schebler Any standard] gasoline None 137.00 
B22 2 34% 334 2 900 215 |Bosch or K.W. |Schebler Any standard None 177.00 
B23 14-16 2 44 4} 2 900 395 |Bosch or K.W. |Schebler Any standard None 280.00 
$24 5-6 2 4lg 334 1 1200 155 |Bosch or K.W. |Schebler Any standard None 113.00 
$25 |10-12 2 4% 334 2 1200 220 |Bosch or K.W. |Schebler Any standard None 252.00 
826 | 15-21 2 4 334 3 1200 290 |Bosch or K.W. |Schebler Any standard None 338.00 
$27 | 21-30 2 44 44 3 1200 495 |Bosch or K.W. |Schebler Any standard None 438.00 
M28 6 2 414 414 1 700 275 |Bosch or K.W. |Schebler Any standard None 128.00 
M29 | 12 2 414 4% 2 700 400 |Bosch or K.W. |Schebler Any standard None 223.00 
M30 | 18 2 44 414 3 700 510 |Bosch or K.W. |Schebler Any standard None 342.00 
H31 5 2 414 414 1 500 310 |Bosch or K.W. |Schebler Any standard None 145.00 
H32 | 10 3 4% 4% 2 500 510 |Bosch or K.W. |Schebler Any standard None 246.00 
PRS 5a cncdiavecavecas K33 6 2 44 4% 1 700 280 |Bosch or K.W. |Schebler Any standard] Kerosene None 157.00 
K34 12 2 414 4% 2 700 410 |Bosch or K.W. |Schebler Any standard| Kerosene None 266.00 
K35 25 2 4% 4% 4 700 775 |Bosch or K.W. |Schebler Any standard! Kerosene None 511.00 
SCRIPPS MOTOR COMPANY, Detroit, Mich. Trade Mark: SCRIPPS 
D-2 | 12-15 4 44 6 3 600-900 650 |Bosch Stromberg {Paragon Pressure Leece-Neville | ...... 
Gasoline or kerosene........... D-4 | 25-35 4 4% 6 4 |600-900} 1,000 |Bosch Stromberg | Paragon Pressure Leece-Neville | ..... 3 
D-4 | 40-50 4 44% 6 4 1 pol 825 |Bosch Stromberg |Paragon Pressure Leece-Neville | ...... 
D-6 | 35-45 4 44 6 6 600-900 1 ,425 |Bosch Stromberg Paragon | Pressure Leece-Neville | ....., 
D-6 | 60-75 4 44 6 6 —. 1,100 |Bosch Stromberg /|Paragon Pressure Leece-Neville | ...... 
Scripps | 15-20 4 334 4 4 {600-1200 450 |Magneto Kingston Own Pressureand (Bosch | ...... 
Special splash 
SEARS, ROEBUCK & CO., Chicago, Il. Trade Mark: MOTORGO 
i iat i a ten ree 215 2 314 344 1 750 97 |Battery Schebler | ........ a re eee pe .00 
83.65 
4 2 4 4 1 750 135 | Battery Schebler | ........ SS  |Beeccerrecrs #8945 
798. 65 
6 2 314 314 2 750 154 |Battery Schebler | ........ [eee *124.50 
7133. 65 
*Fresh. {Salt. {Battery. sax 8 2 4 4 2 750 222 |Battery Schebler | ........ RR Bree one 85 
149.85 
§Magneto. **With gear. Out- 114 2 254 216 1 850 70 |Battery Schebler | ........ ee eee $59.95 
board : ; 62 | Magneto §74.95 
ttNo gear. .... | 14-16 4 334 419 4 850 4*830 | Dixie Schebler Johnson Force feed and | .......... #427 95 
| +1665 |Magneto splash 1337.95 
SKANDIA PACIFIC OIL ENGINE COMPANY, Oakland, Cal, Trade Mark: SKANDIA 
eS eee Marine | 9 2 *162 *164 1 500 1 ,325 | Hot ball ‘None Own Detroit meme téi‘iL“‘CiéCWd‘C wwe 
Marine | 16 2 210 240 1 400 2,800 |Hot ball None Own Detroit meme 82 kceees 
*Bore and stroke in milli-| Marine | 24 2 236 280 1 375 3,740 |Hot ball None Own Detroit _ Se eee 
meters. Marine | 38 2 224 256 2 375 5 ,450 |Hot ball None Own Madison-Kipp|Air | ...... 
tForced feed. Marine | 55 2 260 290 2 375 7 ,800 |Hot ball None Own Madison-Kipp|Air = | ...... 
Marine | 70 2 280 360 2 325 9 ,250 |Hot ball None Own Madison-Kipp|Air = | ...... 
Marine |120 2 360 400 2 300 17 500 |Hot ball None Own Madison-Kipp|Air = | ...... 
Marine |140 2 280 360 4 325 16 ,000 }Hot ball None Air Madison-Kipp|Air . $$] ...... 
Marine |185 2 420 480 2 250 25 ,500 |Hot ball None Own {McCord _ SC 
Marine | 240 2 360 400 4 300 32 000 |Hot ball None Air McCord Se ee 
Marine {360 2 420 480 4 250 46 000 |Hot ball None Air tMcCord | See (eee 
Marine 1500 2 420 | 480 6 225 70 ,000 ‘Hot ball None Air tMcCord a, ee 
SMALLEY-GENERAL C@Q., INC., Bay City, Mich. Trade Mark: SMALLEY 
IS icc cawre vance ee ; | MB | 46| 2 | 415 | 4l, | 1 | eee | cried | rye ES FE sascanicss UR Notes ea EN San he cemee a ae 
MBB | 12-15} 2 4146 | 415 2 . ae eee Ae, eed Meee ee labo Bele we cg, AIR ares BER eel OM eh Ee 
STANDARD GAS ENGINE COMPANY, Oakland, Cal. Trade Mark: FRISCO STANDARD 
Gasoline-distillate, kerosene. ...| Heavy 5 4 534 61 1 | 400 | .... |Makeandbreak) ........ Own SS ee 545.00 
duty 8 4 434 6 2 440 | ics Se OR Sn vac Own Sn eee 1045.00 
10 4 5% 6 2 MOR chuck CEC eek Own ee eee 1205.00 
12 4 6 7 2 380 wear =—i(it k(t SP ee aie ere 1430.00 
16 + 614 74 2 ee teks ET |W Gieeecan . 1 — ee ene 1600.00 
20 + 714 9 2 ee ae C(iti‘é‘(‘é NR Rt ee, errr ee 2145.00 
25 4 64 7 3 cee CCC i SI es, aa ee ers 2400.00 
30 4 616 8 3 Me cess. 2 jj. # MivsSeranh .. i Sees. eee 2720.00 
40 4 8 10 3 DB “my =  (mulso.en ys ... a ae ee 3450.00 
50 4 834 10% 3 300 bee i titié«i Sa Se ete ie re 4290.00 
65 + 10 4 360 oa ti‘“‘tidN Own gp cneetaletseete 5120.00 
80 4 934 12 3 280 foot, j= (HEpeesae A. Own Air starter 6000.00 
85 4 834 10% 4 350 ee 0ti(‘éd ee ee Own Air starter 6165.00 
1110 4 - 1134 15 3 250 cA ee 2 cee eke Own Air starter 9075.00 
120 4 $34 12 4 320 AA! 2 ns, ga rece ae Own Air starter 9075.00 
| 175 4 1134 15 4 275 ya. cctsoce fe Air starter 12100.00 
275 4 1134 15 6 300 ae ! : Own Air starter 21000.00 
STANDARD MOTOR CONSTRUCTION COMPANY, Jersey City, N. J. Trade Mark: Standard 
GE ike cdewetes Mesaies eee 10-12 4 5 614 P| 400-450 850 |Standard Standard Standard Standard oukwatce Ul “Akins 
16-18 4 6 8 2 {350-400} 1,200 |Standard Standard Standard Se, eee a 
20-24 4 5 64 4 |400-450| 1,600 |Standard Standard Standard SS ere ees 
24-27 4 6 8 3 | 350-400} 1,800 [Standard Standard Standard SS Se eee 
32-37 4 6 8 4 |350-40)} 2,810 |Standard Standard Standard Si eee | 
50-54 4 6 8 6 | 350-400] 3,200 |Standard Standard Standard By: ere ee 
50 4 614 8 4 550 3,350 |High tension {Standard Standard a rere 
65-75 4 8 10 4 |350-400| 5,300 |Standard Standard Standard es ii errr 
70 4 619 8 6 550 4,150 |High tension [Standard Standard Standard 
90-100 4 8 10 6 | 350-400] 8,000 |Standard Standard Standard Standard ee 
125- 4 815 11 6 350-400} 5,800 |Standard Standard Standard Standard Airstartingand! ...... 
150 reversing 
220 4 10 11 6 450 6 300 | Standard Standard Standard ee ee 
300 4 12 14 6 are 9 ,500 | Standard Standard Standard Standard 
a 500 4 12'5 13 __ 6 16 000 {Standard Standard Standard Standard [| | ...... 
Auxiliary... .. Bere 4 pare 4'5 45 1 | 750 900 ; : ey otete Sc RR easGe EN hice s ences | 
415 K.W. 8 4'5 | 5lo 2 | 700 1.300 : : ano ‘ danke 
STANDARD OIL ENGINE CO., INC., Bridgeport, Conn. Trade Mark: STANDARD OIL ENGINE 
’ | coe ae | 4 | 10 | 14 | 4 | 275 | Cf |) == Mawieenen |Own Madison-Kipp | ...... . |ivddv0.00 
150 4 10 } 14 6 275 21 000 Bs ight nck .... Own Madison-Kipp : . 15000. 00 
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THE STANLEY CO., Salem, Mass, Trade Mark: STANLEY 
TYPE Two- 
(State here whether Gasoline, H.P. | cycle No. Nor- | Weight Make of . ? : 
Kerosene, Heavy Oil, Diesel, | Model | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-Diesel or ing | Four- In. In. Cyls. | R.P.M. | plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
GR cvttenccestesssceres Cc 3 2 4 314 1 500 175 | Make and break|Schebler Paragon Oil in gas andjNone =| ...... 
Cc 5 2 44 5 1 500 251 | Make and break|Schebler Paragon gravity —— # &8#8#8#8B viecene 
D 7% 2 514 1 425 350 | Make and break|Schebler Paragon ee 8  vovese 
Cc 6 2 4 344 2 500 290 | Make and break|Schebler Paragon ae. = =— "weenie 
Cc 7 2 4 34 2 600 290 |Jump spark Schebler Paragon i 
D 10 2 5% 416 2 450 475 | Make and break|Schebler Paragon ie foe 
D 14 2 5% 414 2 600 475 | Jump spark Schebler Paragon i eee 
D 15 2 5% 2 425 641 | Make and break|Schebler Paragon None ; 
STERLING ENGINE COMPANY, Buffalo, N. Y. Trade Mark: STERLING 
D 12-15 4 5% 7 2 | 400-500; 1,150 |K-W impulse |Schebler Bees None $875.60 
starter mag- 
neto 
E 17-25 4 334 515 4 |600-1000 600 |Berling mag- /|Schebler a arr None 1025.00 
E 17-25 4 334 5% 4 |600-1000 600 | neto Schebler a eee . |Rear starter 1070.00 
E 17-25 4 334 514 4 |600-1000 600 Schebler Sterling ee: North East 1200.00 
starter genera- 
tor 
R 225- 4 516 63 ¢ 8 1500- 1,495 |2-spark dual Schebler Sterling | ...... ... |Nene 3000.00 
250 1700 Berling mag- 
| neto 
ru 25-55 4 51g 634 4 400-800 | 2,050 |Berlingmag-  |Schebler Sterling | ...... ... |Leece-Neville 2500.00 
neto, Atwater- 24-volt, 2 
TH | 35-85 4 514 634 6 | 400-800} 2,450} Kent dis- Schebler Sterling abil units 3150.00 
FH {50-115 4 5l9 634 8 | 400-800} 2,750] tributor Schebler Sterling rgeenay 3950.00 
FM_ | 60-85 4 5l6 634 4 {800-1200} 1,700 |2-spark dual Schebler Sterling | ....... ; 2350.00 
FM {85-125 4 516 634 6 {800-1200} 2,250} Berling mag-|Schebler Sterling pee ee 2950.00 
i'M 120 4 5'5 634 8 |800-1200) 2,600 | neto |Schebler Se reer 3950.00 
170 
: FM 40 4 634 9 8 (800-1000) 5000 Schebler Sterling fe seeceese Yn app. 
300 | > ,600 
FS 90-100, 4 514 63; | + | 1200- | 1,400 Schebler Sterling | ....... 2500.00 
| 1400 | 
FS | 130-| 4 | 5% 65 | 6 1200 1,750 Schebler (Sterling | ........ é4 3150.00 
| 145 | 1400 
FS | 180 | 4 515 634 8 1200- 2,400 Schebler So a 3950.00 
200 | | 1400 | 
GR 150 | 4 | 53 | 68 | 4 1500- | Under Schebler Sterling | .......... 3150.00 
| 1600 | 1,525 
GR 295 4 | 53f | 634 6 1500- | Under Schebler Sterling §$| .......... | 4000.00 
| | | 1600 | 2,000 | 
GR | 300 4 | 53% | 634 8 | 1500 Under |Schebler |Sterling | ........ < 7 5000.00 
| | | l | 1600 2 ,800 | | 
STORK MOTOR CO., Saginaw, Mich. 
SS 6a Uehara seenedtones oer’ | 3 2 3'4 31a l | 700 120 | Jump Schebler = ... |Sight feed ae 125.00 
4 2 4 4 : | 700 180 | Jump Schebler ee ll : ETT 150.00 
6 2 415 44 1 | 700 225 | Jump |” i eee eS ee eee 175.00 
8 | 2 5 5 1 700 370 | Jump Schebler | ........ A a 200.00 
6 2 314 314 , 700 200 | Jump Schebler | ........ Sightfeed | .......... 225.00 
8 | 2 4 4 2 | 700 400 | Jump Schebler | ........ Sight feed 566 te ekiois 275.00 
12 2 416 4l6 2 | 700 450 | Jump Schebler | ........ Sight feed Bs GiGeee 325.00 
16 2 5 5 2 | 700 555 | Jump Schebler | ........ Sight feed ees dt 400.00 
12 2 4 4 3 700 550 | Jump Schebler | ........ Force feed diccourstaaiee 400.00 
18 | 2 415 4l5 3 700 600 | Jump Schebler ...eee.. |Poree feed levuaeeae 475.00 
8 4 4l6 514 | 600 700 eeu viewaee Sa nn, see . |Force feed inrisaiy Shen 500.00 
10 4 5 6 2 500 | eee -— ere ‘ ........ |Force feed ‘ ‘ees 600.00 
12 | 4 514 614 | 2 | 500 a ee A Bere - aoe Force feed ~ sales 800.00 
16 | 4 6 7 2 | 400 2 Pa SON @bb@iaee Bi “eicnrSoed Force feed bite eee 1000.00 
20 | 4 634 s 2 400 2,000 | Atwater Kent pears, He axc-aSGlatel Mechanical aor 1500.00 
2 | 4 716 9 2 400 2,500 | uniteparker | ........ | ......--. force feed ene 2000.00 
16 | 4 416 5% 4 700 1,200 |Bosch magneto} ........ cstnete | |  mreced a 1000.00 
| 20 4 5 6 4 500 DE kceece OR scteeeee jj§- |§§ § Werencdene 1250.00 
| 24 4 514 614 4 500 CC iL -cinatas | acectens  jj.§..§ «Ml aeasaseeas 1700.00 
132 | 4 6 7 4 400 See OE ketene I avocseee Bb |. | secaweas 2000.00 
| 40 | 4 634 8 4 400 ——— 0@6@6m—“(it*«CSD*#é ee eee RRR 2500.00 
150 | 4 716 9 4 400 | See See an Ss merer eis sor 3000.00 
} 30 | 4 416 51% 6 oe a 6U OClhdUlCUMl Cl! I eee Ee 0606U6UCUCté‘“ié‘ié‘ié‘«éaR 2000.00 
50 | 4 | 5% 614 6 700 | 1,800 2500.00 
75 4 | 74 | 9 6 400 | 6,000 4500.00 
H. W. SUMNER COMPANY, Seattle, Wash. ; 
Heavy oil....... neouwetene F |350 | 2 | 16% | 22 | 4 | 200 | 20 tons Electric, warm |Own Own Madison-Kipp |Electric, own 125.00 
S |600 | 2 | 16% |} 99 | 200 | 40 tons combustion |Own Own Madison-Kipp | make per h.p. 
| | chamber 
UNION GAS ENGINE COMPANY, Oakland, Cal. Trade Mark: UNION 
Distillate, gasoline or kerosene..| Marine | 5 4 534 615 1 400 640 | Make and break] Master or Union Gravity None 575.00 
Marine | 12 4 6 7 2 400 1,290 | Makeand break} Schebler Union Manzelforce {None 1500.00 
Marine | 20 4 744 9 2 360 2,400 | Make and break Union feed None 2350. 00 
Marine | 35 4 7% 9 3 360 4,825 | Make and break Union None 3500. 00 
Marine | 45 4 814 1014 3 330 6,450 | Make and break Union None 4050.00 
Marine | 60 4 9 11 3 320 7,400 | Make and break Union None 5100.00 
Marine | 80 4 10 12 3 310 9 500 | Make and break Union None 6800. 00 
Marine | 85 4 9 11 4 330 10,140 | Make and break Union None 7650.00 
Marine |110 4 12 15 3 280 17 ,600 | Make and break Union Air starter 9900.00 
Marine |110 4 10 12 4 330 12,350 | Make and break * Union Air starter 9350. 00 
Marine |150 4 12 15 Ez 290 22,750 | Make and break Union Air starter 13500. 00 
Marine | 225 4 1414 18 | 4 225 36 400 | Make and break Union Air starter 22500. 00 
Marine | 250 4 154 | 20 | 4 200 | 49,785 |Makeand break Union Air starter 25000. 00 
Marine |300 4 16 21 | 4 210 55 ,700 | Make and break Union Air starter 30000. 00 
UNIVERSAL MOTOR CO., Oshkosh, Wis, Trade Mark: UNIVERSAL 
Jasoline or kerosene....... 1 C | 912] + } 2% | 4 | 4 | 1200 | 360 | Magneto or Mayer | Universal {Pump splash ‘Hand orelec- | 
| | Atwater Kent | | tric, Allis- 
} | | | | Chalmers 
VAN BLERCK MOTOR COMPANY, Monroe, Mich. Trade Mark: VAN BLERCK 
Gasoline. . : M-4 [75-100 4 534 6 4 | 1000- 1,798 |2-spark Simms|Schebler Paragon- Pressure- Leece-Neville 2500.00 
1500 & Berling Van Blerck | circulating 
M-6 112- 4 534 6 6 1000- 2,100 |Magnetoand {Stromberg Leece-Neville 3300.00 
150 1500 Delco high 
tension { 
M-8 152- 4 534 6 8 1000- 2 ,667 |Ignition equip- |Schebler Leece-Neville | 4200.00 
200 1500 ment 
MM-4 | 37-65 4 534 6 4 |600-1100} 1,798 Schebler Leece-Neville 2500.00 
MM-6 | 52-94 4 534 6 6 600-1100; 2,100 Stromberg Leece-Neville | 3300.00 
MM-8 [70-125 4 534 6 8 600-1100\ 2 ,667 'Schebler Lee>-Neville | 4200.00 
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VULCAN ENGINE WORKS, Philadelphia, Pa. Trade Mark: VULCAN 
TYPE Two- ‘ - e 
(State here whether Gasoline, H.P.| cycle No. | Nor- | Weight ™ Make of be : : 
lerosene, Heavy Oil, Diesel, | Model | Rat- or Bore, | Stroke,| of mal Com- Ignition Make of Reverse Lubrication Starting List 
Hvid, Semi-Dieselor ing | Four- In. In. Cyls. | R.P.M.| plete, System Carburetor Gear System System Price 
Outboard) cycle Lb. 
NES din cesonteeeanaeents eis 45 1 500 300 |Jump Model D, Vulean Mechanical $203.00 
icgiiineatalaeaaaacint inh ; ; Be 7 1 500 400 |Jump Schebler | Vulcan force feed and : 266 00 
7% 4 6% 74 1 45) 600 | Jump Vulean sight feed 308.00 
11 4 7% 814 1 40u 900 | Jump Vulcan 455.00 
8 4 45% 6 2 550 650 |Jump Vulcan 476.09 
10 | 4 5% 7 2 500 900 | Jump Vulcan 560.00 
15 4 6% 74 2 475 1,300 |Jumr Vulcan 742.00 
22 4 7% 84 2 425 2,200 | Jump Vulcan 1050.00 
25 4 6% 1% 3 47. 1,700 | Jump Vulcan 1120.00 
35 4 7% 84 3 lA 2,800 | Jump Vulean 1638.00 
56 4 834 10% 3 400 4,200 | Jump Vulcan 2660.00 
16 4 45% 6 4 550 900 |Jump Vulcan 798.00 
20 4 54 7 4 500 | 1,200 |Jump Vulcan 980. 
30 4 6% 7% 4 475 2,050 | Jump Vulcan 1316.00 
45 4 746 844 4 425 3 400 | Jump Vulcan 2100.06 
75 4 8% | 10% | 4 375 | 5.500 |Jump Vulcan 3360.06 
40 4 5% 7% 6 550 1,750 |Jump Vulean 1645.00 
7 4 7 84 | 6 425 | 4.500 |Jump Se Sees 3150.00 
UNIVERSAL MACHINE CO., Bowling Green, 0. Trade Mark: TOLEDO 
oo oiscnccvcvernssancyoes 3 2 3h 3h 1 750 140 | Jump spark LS Se ea a ee ea 
| 7 2 3% 3% 2 750 200 | Jump spark OE eee Bere, Be a eee 
Sabi 6 2 414 414 1 750 190 | Jump spark ay Lic ola: Ml Csmentkeee Ml Raateseane “Mi. cahee 
te 2 416 44 2 750 SE eepaeric  OMESI Wis os aon UV. ciwerncwsen Wl owecden oad sremisiet 
WINONA MACHINE & BOAT WORKS, Winona, Minn. 
No 50.a ee aeseconsdee SaaS 5 2 41, 416 1 700 Jump spark Schebler Bull Dog OO RES ROA 100.00 
| slaticte 10 2 414 44 2 700 Jump spark Schebler Bull Dog eS aes 200.00 
| te 2 41g | 416 | 3 | 700 Jump spark |Schebler  |BullDog {Splash § | .......... 300.00 
20 2 414 4l4 4 700 Jump spark Schebler Bull Dog OS SE ree 400.00 
WINTON ENGINE WORKS, Cleveland, O. Trade Mark: WINTON 
Gasoline. .... RNA ENRON W6 80 4 i 6h 9 6 450 5 400 |Bosch Schebler Winton Winton force |W inton air 
W5 125 4 8 11 6 400 10 ,000 |Bosch Schebler Winton feed starting 
Wil 200 4 915 14 6 450 18 ,000 |Bosch Schebler Winton 
W28 150 4 616 9 6 900 4.000 |Bosch Schebler Paragon 
W29 200 4 616 9 8 900 5 ,000 |Bosch Schebler Paragon 
Se EE W24A | 300 4 1233 18 6 310 134 tone] ......- ..+s+++- {Direct rever-| 
W35 200 4 11 14 6 250 oe 2 Gan ° ee sible | 
W40 400 4 1233 18 8 210 i422 “* onan aa 3 ; “ 
52 50 4 714 il 3 45 | 5%" | .... , -....... {Winton 
53 75 4 714 11 4 425 74 “* ‘ ; .. {Winton 
54 125 4 72 11 6 425 (> og Winton 
58 150 £ Vi 14 4 260 115 * Winton 
WISCONSIN MACHINERY & MFG, CO., Milwaukee, Wis. Trade Mark: WISCONSIN 
Gasoline (inboard)............ A 5 2 4 4 1 700 160 | Battery ee BOL OT eS ES 
B 7 2 416 414 1 700 190 |Battery ee CO a SSA SD | eee 
Cc 10 2 4d 4 2 75 240 |Battery LS Se eee Pe § Skccemhae Al eens 
D 15 2 416 414 2 750 300 |Battery Md, awinnesen a enor 
Eb 20 2 4 4 3 850 340 |Batteryand |Schebler | ........ ao er ee eee 
F 27 2 4% 414 3 900 400 | magneto ce en ee CS. a a, eee 
Gasoline (outboard)........... J 2 2 254 24% 1 700 50 |Battery ee ee oy Maia gi CC ae ee 
K 2 2 25% 21 1 700 53 | Magneto eS Bere ceca HR Sheu 
1, 2 2 25% 2% 1 700 54 |Battery ae ME eek oe 
M 2 2 25% 2% 1 700 55 | Magneto ee 0 (it A eSheaee At 0|06060€CUt COSY oats BP cxacoc : 
N 314 2 314 314 1 700 100 | Magneto Own Ee See sv beteatteiests MRL seeds 
¢ 
WISCONSIN MOTOR MEG. COMPANY, Milwaukee, Wis. Trade Mark: WISCONSIN (Consistent): 
I argicgsscecacaescassase ;} QM 18 : 3% 5 4 1000 490 | Bosch Schebler Paragon Force, own Allis-Chalmers | ...... 
CM | 22 4 33% 5 4 1000 525 |Bosch Schebler Paragon Force, own North-East | ...... 
EM 24 4 5 4 1000 550 | Bosch Schebler Paragon Force, own North-East 
AM 40 4 434 5% 4 1000 785 | Bosch Schebler Paragon Force, own Leece-Neville | ....-. 
JM 45 a 5.1 5% 4 1000 825 | Bosch Schebler Paragon Force, own Leece-N eville Sen 
DM | 65 4 54% 7 4 1,150 | Bosch Schebler Paragon Force, own Leece-Neville | ...... 
MM | 65 4 534 7 4 900 1,200 | Bosch Schebler Paragon Force, own Leece-Neville | ...... 
GM | 55 4 434 5% 6 1000 1,150 |Bosch Schebler Paragon Force, own Leece-Neville | ...... 
KM | 75 4 54% 7 6 900 1,500 |Bosch Schebler Paragon Force, own Leece-Neville | ...... 
PM | 90 4 534 7 6 900 1,600 | Bosch Schebler Paragon Force, own Leece-Neville | ...... 
WOLVERINE MOTOR WORKS, Bridgeport, Conn. Trade Mark: WOLVERINE 
Kerosene (paraffin), gasoline| Special | 5 | 4 5% 6 1 500 600 |Simms Kingston Wolverine |Gravity $j .......... | ...... 
(petrol), producer gas, alcohol, 14 4 6% 7 2 | 400-425] 1,545 |Bosch Kingston Wolverine |Manzel Sia, eae 
distillate 22 4 6% 7 3 | 400-425] 2,285 | Bosch Kingston Wolverine |Manzel ae Sen 
32 4 7% 9 3 | 350-375] 3,914 |Bosch Kingston Wolverine |Manzel ee ee 
42 4 84 9 3 | 350-375] 4,130 |Bosch Kingston Wolverine |Manzel a ere 
60 4 944 12 3 | 300-325] 7,000 |Bosch Kingston Wolverine |Manzel Se eee 
80 4 ll 12 3 | 300-325] 7,516 |Bosch Kingston Wolverine |Manzel a eee 
. . 110 4 124% 14 3 | 300-325] 12,400 |Bosch Kingston Wolverine |Manzel Bee 8st nnsece 
NOTE.—Atwater-Kent or 160 4 11 12 6 330 13 ,600 | Bosch Kingston Wolverine |Manzel Electrio «== [lat en 
Bosch magneto optional on 6- 200 4 11 15 6 330 17 ,110 | Bosch Kingston Wolverine _ |Manzel Leece-Neville | ...... 
cyl., 160 and 200 hp. 2-unit 
: aus 35-40 a 5% : 4 |700-800/ 1,800 |Bosch Kingston Wolverine | Manzel i eres 
eavy 
Duty 
THE WRIGHT MACHINE CO., Owensboro, Ky. Trade Mark: WRIGHT RELIABLE 
Gasoline and kerosene......... Ss 20 4 6 7% 2 450 1,500 |Bosch high Schebler Paragon Detroit Bosch im- {1400.00 
tension with pulse starter | 1650.00 
30 4 6 714 3 450 2,200 | impulse Schebler Paragon Detroit / 1600. 00 
2 ae | starter | 11950. 00 
NOTES.—First price in List| S | 40 4 6 719 4 450 2,700 Schebler Paragon | Detroit | 2060. 00 
Price column is for Gasoline. | | 2400. 00 
Second for Kerosene. Ss 60 4 6 716 6 450 4,700 Schebler Paragon | Detroit /4000. 00 
,_ _Six-cylinder and Left-hand | \3600. 00 
Engines are Special Orders and| P 45 4 714 9 3 350 3,500 Schebler Paragon |Detroit 3050. 00 
are not carried in stock. | 2750. 01) 
? 60 4 744 9 4 350 4 ,500 Schebler Paragon ‘eo 3650.90 
3320.) 
r 90 4 744 9 6 350 6 ,500 Schebler Paragon | Detroit 6200.0) 
lila | } 5800 90. 
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needs. 


figure set. 


by the boll-weevil. 
but the supply is inadequate. 
are available in limited quantities, but the actual position 
to-day is that the cost of cotton, not of rubber, dominates 
the price of the tire. . 
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Rubber in Relation to the Industry 


More than seventy per cent of the total rubber imported by the United 
States is absorbed in the manufacture of tires and tubes. Of the remainder, 
a large proportion is required by the electrical equipment of the automo- 
tive vehicle and still more is used in making rubber cement, waterproof- 
ing motorists’ garments, rubber hose and other articles sold in connec- 
tion with the industry. 


T 


HE present rate of production of plantation and wild 
rubber is around 350,000 tons per year. The United 


States is using crude rubber at the rate of 250,000 


tons annually, leaving the balance to supply the needs of 
the rest of the world. 


More than 70 per cent of the total quantity of rubber 


imported by this country is used in the manufacture of 
tires and tubes for automotive vehicles and a respectable 
proportion of the remainder is needed to furnish the rub- 
ber needed in the manufacture of accessories used in the 
equipment of cars, trucks, motorcycles and tractors. 


An idea of the magnitude of the automotive trade’s 


requirements in rubber may be realized when it is stated 
that our next biggest rubber industry, that of boots and 
shoes, uses but 8 per cent of the total. 


We are no longer dependent on the wild rubber of South 


America and elsewhere for our supply. To-day we can 
look to these sources for but a small percentage of our 
On the other hand the development of plantation 
rubber continues intensively and there need be no appre- 
hension of any shortage. 


Crude rubber is almost unique in that it has not ad- 


vanced in price in recent years. 
which the Government placed a restrictive price on the 
several grades, the market price was usually below the 
There is no prospect of any reduction in the 
price of tires, despite the low price of rubber. 
an equally important component, is way up in price—in 
fact, cotton of suitable grade for tire manufacture is prac- 
tically unpurchasable. 


During the period in 


Cotton, 


The cotton position has been further complicated by 


the almost complete extinction of the Sea Island variety 
Egyptian cotton is equally suitable, 


Other long-staple varieties 


The’ following tables were compiled from material 


Pounds 

Imported 
196,291,283 
143,065,161 
221,481,921 
270,090,205 
405,638,278 
325,959,308 
880,966,068 


*For first nine months only. 


eeerereeeneeee 


eee eeeeeee 


gathered by the War Industries Board. 
THE PRICE TREND IN 


RAW RUBBER 

Average price 

Value per lb. (cents) 
$84,901,600 43 
70,742,704 49 
111,031,144 50 
159,745,476 59 
233,220,904 57 
146,378,313 44 
148,447,404 38 


Assuming that importations for 


the last three months are in the same ratio the total number of 


pounds imported is 507,954,757, valued at $197,896,538. 


CRUDE AND RECLAIMED RUBBER CONSUMED IN THE 
UNITED STATES IN THE PRODUCTION 


GOODS IN 1917 
(Long tons of 2240 lb.) 


Crude 


Reclaimed 
Rubber Percent Rubber Percent 


OF RUBBER 
























Class Consumed of total Consumed of total 

Automobile tires and 

NEL vse tate beisiiandgrens 110,270 70.00 21,006 23.5 
Mechanical rubber goods 21,323 14.00 33,633 38.0 
Boots and shoes...... 12,68 8.00 15,778 18.0 
Druggists’ and station- 

ers’ sundries ....... 3,732 2.00 176 S 
Insulated wire and in- 

sulating compounds. 2,756 1.70 8,470 9.5 
Waterproof clothing 

eee 2,176 1.30 5,667 6.3 
Rubber cement ....... 1,462 1.00 9 0 
Hard rubber goods.... 1,166 1.00 2,163 2.0 
Miscellaneous ........ 1,798 1.00 2,266 2.5 

WEE venciesoneens 157,371 100.0 89,186 100.0 


Note.—These data were secured by the Rubber Association 
of America through a questionnaire sent to 503 consumers of 


rubber, 448 of whom replied. 


It is evident that rubber tires and tubes are the most im- 


portant products of the industry, having taken over 70 per cent 


of the total crude rubber in 1917. 


Production of pneumatic tires in 1917 was 25,835,573. 
The total value of the U. S. A. rubber goods output in 1917 


was $896,000,000. 


THE WORLD’S PRODUCTION OF CRUDE RUBBER 


(Tons of 2000 Ib.) 


Plan- 

tation 

BO scicovioaeenas 4 
eee 5 
a ee 8 
: 21 
Re ee 43 
RE Wd seo knacaite treats 145 
RS ee 510 
eS ata wavateaed 1,000 
| SP ae 1,800 
eres 3,600 
ae 8,200 
0 14,419 
a Ss 25,518 
Re cease era wet 47,618 
Se eer 71,380 
SER were 107,867 
DE wicawedtiusinas 152,650 
ree 204,348 


1918 (estimated). ..240,000 


These data have been taken from a bulletin of the Division 


Brazil 


26,750 
30,300 
28,700 
31,100 
30,000 
35,000 
36,000 
38,000 
39,000 
42,000 
40,800 
37,730 
42,410 
39,370 
37,000 
37,220 
36,500 
39,370 
38,000 


Other 
grades 


27,136 
24,545 
23,632 
24,829 
32,077 
27,000 
29,700 
30,000 
24,600 
24,000 
21,500 
23,000 
28,000 
21,452 
12,000 
13,615 
12,448 
13,258 
12,000 


Percentage of 
increase or 
Total decrease 


53,890 
54,850 
52,340 
55,950 
62,120 
62,145 
66,210 
69,000 
65,400 
69,600 
70,500 
75,149 
98,928 
108,440 
120,380 
158,702 
201,598 
256,976 
290,000 


of Planning and Statistics, War Industries Board. 
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IMPORTS OF CRUDE RUBBER INTO THE U.S. A. FROM 


1913 TO 1918 
(Long tons of 2240 lb.) 
1918 1914 1915 1916 1917 1918 


Plantation ... 23,967 35,326 


61,085 
Paras (includ- 


85,287 134,946 133,167 





ing Caucho) 18,481 19,466 32,017 22,490 25,225 20,081 
Africans ..... . . S bd 3,330 730 
Centrals ..... . - * _ 898 762 
Guayule ..... 2,756 850 2,654 4385 1,868 1,829 
Manicoba and 

Matto Grasso * - . oy 800 146 
All other .... 6,276 5,084 7,068 6,831 Pears 

"TOGRIB 2400 51,480 60,726 102,824 115,048 167,062 156,215 


*Included in “All other” from 1913 to 1916. 
The amount of rubber re-exported from the U. S. A. is prac- 
tically negligible. 


Rubber Substitutes 


11,000 tons of Pontianak were consumed in the U. S. A. in 
1917. 


THE CONSUMPTION OF CRUDE RUBBER 
(Long tons of 2240 Ib.) 


United Great Ger- 

States Britain France many Italy Total 
Se 42,210 20,455 3,799 18,775 2,201 82,440 
re 38,475 16,736 5,898 15,281 2,691 78,581 
ae 52,964 18,724 4,633 15,6438 3,872 95,836 
EE 52,179 25,276 6,500 15,500 2,000 101,455 
Seer 61,251 18,549 5,000 11,000 4,000 99,800 
Ey ¢tnevabis 96,792 15,072 10,770 6,000 6,580 135,214 
See 116,477 26,700 14,685 3,000 8,552 109,474 
ee ...177,088 25,983 17,000 2,000 6,946 229,017 


The above table includes all the important consuming coun- 
tries of the world with the exception of Russia, Japan and 
Australia, the total consumption of which decreased from 
25,000 tons in 1916 to 7,000 tons in 1918. 


VIRGIN AND RECLAIMED RUBBER REQUIRED FOR 

THE MANUFACTURE OF RUBBER GOODS FOR DELIV- 

ERY TO THE ARMY AND NAVY OF THE U.S. A. DURING 
THE CALENDAR YEAR 1918 








(Pounds) 
Army requirements: Virgin Reclaimed 
For tires and tubes— 

DE GEOY WORNOIES 6 oo-ss ddisecciwwee en 35,965,167 8,057,454 

BEE pediniadtcvrcaevereseee 315,236 26,198 
For other articles— 

Chemical warfare gas defense.... 2,308,000 102,000 
Construction Division «.....sscecees 529,587 1,054,609 
Bemineer DIVISION ..cccccccccceces 297,202 99,408 
WEGCICAL DIVIMIOD oo. sb oc c.sscdie cereeens 906,385 47,709 
Cotman TVG .cccccccccvecess 57,919 96,531 
Quartermaster Division ........... 9,172,579 3,575,683 
TEE GENE ko bie taveesesvieeweve 9,122,403 2,706,198 

Total Army requirements ....... 58,674,478 15,765,790 

TO cd's sees c0eraeesseerternene 2,846,000 214,000 

LOtal TOQUITEMIONES 24.65 6 c:eciscoes 61,520,478 15,979,790 


*Aircraft requirements, other than tires, come under the 
head of “Signal Corps.” 

Other Government requirements, that is, the Railroad Ad- 
ministration and the Emergency Fleet Corporation, together 
with the requirements of Allied nations for war purposes, are 
estimated to bring the total monthly war requirements up to 
3100 tons per month. (Tons of 2000 Ib.) 


HE Panama Canal Office announces that traffic through 
Panama Canal in 1919 exceeded that of any previous 
year, 2396 ships of 7,128,000 net tons, in addition to naval 
ships displacing 1,000,000 tons, passing through the water- 
way. Cargoes of merchant ships totalled 7,711,000 tons. 


Exports of Pneumatic Tires 


This graph, which il- 
lustrates the yearly to- 
tals of exports of pneu- 
matic tires shown in 
the table on the follow- 
ing page, reveals an in- 
teresting condition of 
the export trade. The 
drop in 1917 and the 
slight recovery in 1918 
are due to the restric- 
tions on gasoline in 
foreign countries and 
the restrictions on the 
importation of crude 
rubber which caused a 
reduction in production. 
In the fiscal year of 
1919, there was a big 
jump upward, the total 
running from $13,977,- 
671 in 1917 to $22,466,- 
580 for the last fiscal 
year. Solid rubber tires 
are not classified sep- 
arately in export list 


VALUE of 
TIRES 
EXPORTED 





1911 1912 1913 1914 1915 1916 1917 1918 1919 


German Manufacturers Cancel Orders 


ERMAN automobile manufacturers, throughout their 
national association, have decided to cancel all sales 
contracts for automobiles entered into before the revolu- 
tion. They say that the radical change in the economic 
situation of the country, which resulted from the revolu- 
tion, makes it impossible for them to carry out contracts 
with customers at the original prices. When these con- 
tracts were closed they could not possibly have foreseen 
the catastrophal events ahead. The cost of raw materials 
and of partly finished goods, and the wages and salaries, 
all have increased several hundred per cent. The willing- 
ness to work, and the rate of production have dropped to 
a minimum. Money has lost its value, and strikes and the 
coal and raw material famine greatly interfere with manu- 
facturing operations, so that the sales prices agreed upon 
previous to the revolution are far less than the manu- 
facturing cost to-day. The manufacturers state, however, 
that they are willing to renew the orders at prices corre- 
sponding to the present state of the market. 
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Total, 
1911 1912 1913 1914 1915 1916 1917 1918 1919 All Years 
NE ec icc ares eesatwacewes $329 $375 $299 $1 4 er eee ee ee ere nem, ever $2,012 
Azores and Madeira BI ccnevenadesaadeoesh eachwauns Iecashenaue eb asketes $178 RE Voaiee aS 761 
Ya, ea a eer a 821 51 ,620 401 ,900 15, 730 Ckenistea Ek. cdeideas ne desesicne IP Teteeersts $101 ,338 571 ,409 
 linacpewanageas Cus Ebi eo CeReRieeCee (oae Ckete, ML eewewing 500 170 | eae Beenie) eens. a ae 820 
RR errr ee 98 288 16,611 11,414 12 ,288 16 ,089 gf ae 228 ,090 291 ,795 
ESE Teer! Emr ea, mee 545 BE caccccsD eceenecak. A Setaniees ‘ OTs, re ee 6,130 
ee, 5s ahaa saints ae mawp wa khan 185 ,473 316 ,629 20 ,205 5 ,448 8 ,723 80 ,423 425 ,132 661 ,648 3 ,227 ,830 4,931 ‘B12 
ou atid 6 gala wpe Ure 29 ,979 1,160 401 ,196 132,181 ME wegccauun |S westancus  Gakaxmnel En aatwouwes 5,706 ,606 
i (SE RRR TEs ME BO Revi. pe ere ay OR AER) ee | eee 129 
eS ECS Ts Ee, Breer re a meen 271 2,680 698 34 ,654 2 ,000 39 ,502 79 805 
Teeland EL SSS: FEES, FO: Fea Ray Beep. Bere ees SD re 6,078 6,139 
eine t abadedaedath an aneekekwaweroe® 537 2 ,387 1,150 915 11 ,740 333 ,437 101 ,362 55 ,913 585 508 ,026 
Maks: CCEA, voceccuvecavesl, whegeaew JE ceeprnbs ME ceeteawen JE Agecasean E. SS8*semL ne eheunsene eee Eros ag Cee ME) Bese tsa 
rn sseneannSlll’ -eanvail 405 424 2 286 1,907 36 ,548 26 326 215 54,015 122 ,126 
ciuns dgedwas CeeUd dee aeee bo REDS 1,295 79 456 5 ,649 7 ,394 10 ,001 11 ,937 525 390 ,640 427 ,976 
Portugal 693 271 282 157 1 434 25 ,990 9 ,055 15 ,488 15 ,640 69 ,010 
ES ee ere Mr 174 146 OS Giperern | EG Be er eee ee 1,107 
EE EE a  ) aoe 729 1,168 6 ,480 1,125 ,733 143 ,916 94 ,264 211 1,373 ,156 
Serbia, Montenegro and Albania............... | ....-- Sy ee wee ues ek Ere ad Lice Beery: 300 300 
RN bel gisOaiadin shee eacnen eae ones ackcas'e 3 ,547 es 567 1,595 2 408 32 ,984 77 ,753 12 ,233 424 040 555 ,127 
i a i cage er magn eadadl 8 335 7 545 5 301 77 537 26 ,707 35 ,850 EES © abcess oe 505 ,004 672 ,626 
Turkey in Europe............000.00c0ceeee Presi Ferran peer taes Soret cris > reels ees Sas 47 ,512 49 ,439 
dae iia BURSae a Gakdawsinncaknees 1 ,104 ,416 1,177 ,579 1,125,718 1,503 ,440 2 ,655 = 9,175 ,248 2 ,569 ,901 { 20,461 ,964 
i kip hiG cA eaeborwaceeeeessdenkeseetyaseceeey I BKUaei -wesmeres 116 ,858 66 ,753 618 ,071 832 ,492 184, 
Re Nek naalcateClicssraeeiteetesGeh Uieelees i EO Beare Ber PS en d 
North America: 
eos te cesetaessieueui ee: eee i eeeee eo meee 401 267 139 1,440 14 409 280 2 ,950 
British Honduras...................... 15 612 163 727 64 36 90 3 ,469 4 824 10 ,500 
Se ee nee 405 ,778 696 ,433 1 ,324 ,459 961 ,937 772 ,574 1,176 ,836 1,485 ,939 1 ,766 ,518 961 ,352 9 ,551 ,826 
New foundland and Labrador Sa eernateeseuwaes 955 1,144 693 1 ,668 4,034 5,108 8, 11,317 19 ,015 52,177 
Central American States 
Costa Rica ay. dbdsepireeauant 951 1 ,863 2,793 6.877 2,381 6 ,068 11,918 4,018 11 973 48 ,842 
Gesenain Noaakihei ie eines wip ecdhn irtgraria ate aetied 1 343 2,178 2 ,224 5 547 3,406 6,299 24 545 7,089 48 ,638 101 ,219 
Ns in Gieri- creas - aie sserarn dee 402 299 1,392 3 ,229 7 ,932 19 ,657 19 ,602 27 ,090 9 603 
RS cccens  danisinnadarausionane 130 429 180 416 157 294 1,042 13 342 15 ,993 
EG Mien ad ee meUhURRRaNe awd 5 379 4,073 19 ,466 18 ,362 24 549 73 ,854 = ,047 137 ,609 286 .370 643 ,709 
Salvador 525 346 1,705 2 ,084 2,617 11 ,673 2 ,530 22 319 88 ,862 152 ,661 
laa 144 ,893 148 ,480 203 ,883 111,948 106 ,083 236 ,811 957 ,413 777 ,984 1,001 ,233 2 ,988 ,728 
West Indies, British: 
le oe ra eas he cdany aie arckssvo’ ,227 1,599 4,588 4,351 4,136 6,019 15 ,666 19 ,391 38 ,911 95 ,908 
hc a. i cue oonaain’ 11/614 19 ,285 30,004 55 361 36 887 40 354 109 {048 109 097 165 826 577 476 
"FUMENENG ONG TOURED. ..0.cccccccceccccnseces 689 4,316 16 ,364 17 ,023 22 ,672 30,510 45, 107 ,353 83 ,320 325 ,921 
os ak dais ccgaveseséaqrcies 477 510 1,869 2'472 3,327 8,337 21,526 25,991 40.895 105,404 
at Ae tas ath ad wipian wai asia 27 ,072 21,714 12 ,322 55 ,236 192 ,355 547 ,410 1,019 ,915 1 ,336 ,233 2 ,009 ,263 5 ,221 ,520 
Danish (Virgin Islands of U.S.)............. vie 190 540 1,739 577 1,099 2,75 6,939 8.244 22 ,081 
Dominican Republic. ...............02+06: 321 2 ,934 2 306 2 902 3 ,062 18 ,223 37 ,441 61 ,684 107 ,255 236 ,128 
din vagina tader vee Kinnes « 30 173 767 746 3 ,068 4 437 7 386 9 ,084 13 ,721 39 ,362 
PR sss tudaesiaaatscasceen i 134 115 1.045 1,527 1,283 19 399 36.474 135.456 195 1433 
eS iaiintkcanhiaaevorenaecateoeeeeh, idecernn Mi Siena 765 2 336 526 998 2 ,287 13 ,091 42 ,031 62 ,034 
South America 
iene cuinecéncandcenenone eave 3,541 10 ,196 8 ,153 21,920 34 ,096 488 329 1,301 ,344 1 ,649 ,840 1 ,837 ,884 5 ,355 ,303 
a vioittid suet isenenG-aazaninea as pees 106 1'526 3,413 4.954 9, 20 '513 35.179 74,878 
CE das: eke edie neheede eine andewee whe 10,112 24 ,952 47 ,537 11,839 77 ,425 295 ,479 606 ,876 455 ,102 515 ,095 2,134 ,417 
es ae ae aie en dk nac pane auena Goa 262 354 2 844 10 ,636 21 ,353 58 ,809 264 ,608 725 ,876 1,130 ,873 2,215 ,610 
EN 32520 neue Or ccusniedernvauanals 2 564 5 ,268 16,211 18 ,925 15 ,239 28 ,617 39 ,298 54 ,648 87 ,384 268 ,154 
eae ails eae nce} Wniibaihaae eR k's 392 615 8 ,459 3,313 8 ,620 9 ,225 13',645 46 ,305 75 ,634 166 ,208 
EE FEET, ENTE a Beer a Meer een a) meme (eee eta Merrett ROTUE -evacccsam, § seeseanns 1,817 
Guiana, British 624 1,804 2 ,726 3 420 3 ,884 5 ,512 10,171 29 437 78 ,369 135 ,947 
SE <Tuciuindawinapenbeckeconiniekiall <ieivsss a .Weeeaeh 63 544 308 1,339 2,588 1,918 5,704 12,464 
DMG ARG enennietnmtedeneeeih saskesed ML oekimand “, Gowsdads Gl Siecacgar EE eeeerens 14 ere 86 145 
Paraguay poe eee, es ME 45 60a , | ne 2,310 2 ,361 
Die tic cs ieelenguecmuiinbtnmeweesanen 557 745 1,273 4 838 5 ,253 9 663 27 ,934 107 ,236 290 ,398 447 ,897 
EE cai tacecwenep pedi eddiudebeewawreds 586 849 1,990 17 ,987 11 ,826 76 ,608 100 ,427 224 ,694 383 ,081 818 ,048 
WG siedatiesncattineuddscercawess cis 130 1,835 10 ,703 20 .439 32 ,635 71 ,849 128 ,966 116 ,612 183 ,999 567 ,168 
Asia: 
isicchanpebineidehusentascdnexebeaeedl asweee / | ae 55 264 1,585 440 DE -keveccean 4,910 
evn vinatcneniebtbebtberecucheseseis 590 850 622 28 ,326 18 ,971 41,298 36 ,952 53 ,089 196 ,063 376 ,711 
cede cicddl auacives  seossiee B -aeckeene Wo ledcdedia DE Saearemes, EB Soeclaitel ® Meaceeuae LEE wascenoes 28 ,417 28 ,417 
SAR I, RE Serene! Ee are | eae Berererreci loser es 999 
nc tnsechitentenThaneeeianeedh  alakecenks 181 | eee eer a ae en eee 547 1,000 1,880 
i iébeteienstastecaneccicktadl orancena, 0 Abend 240 2 578 2,189 4,330 3,909 927 7,365 21 ,538 
ARE ROHN: 874 676 882 3 555 15 ,441 119 ,242 145 ,820 416,411 447 ,856 1,150 ,757 
Straits Settlements..................0.0000- 283 1,312 1,133 7 174 8 595 63 ,572 142 ,27 214 ,887 617 ,139 1 ,056 ,366 
Other British East Indies.................... 160 407 337 30 1 ,883 19 ,012 6 ,692 52 ,466 30 ,697 111 ,684 
French East Indies. lik banda enwelweulanan ye 916 6,170 860 2 677 7 ,688 201 ,287 415 ,742 347 ,912 812 ,425 1,795 ,677 
ETD xintitenesinxeeceeacctach asandawac ah, Pere ts Cee PPR Bees) Ferret i eres ,178 ,178 
Nh oS SiG ade cikvatenwaddaewseeuenen: 997 4.568 677 1 ,057 87' 4,189 3 ,252 6,412 84 ,231 106 ,262 
Japan. gt ecavcesdvvcesoecsovesecoorseesess 15 ,319 13 ,531 29 ,975 18 ,629 12,741 20 045 34 243 83 ,235 354 ,908 582 ,626 
ee er eorrrerre. Grey ree mre | meaan mer errr e 100 ff 5 ee 271 ,069 283 ,601 
ctse ae ckseceradervccedavcaceenvnesess gf ee 1 ,334 92 742 2 236 8 547 16,179 23 ,159 52 ,496 
PEE Mat ckccuvdsatqnncucccecunetckah sesscase | eae ener ETD  eaccuscae  Gekeceabes JP eabereaes 10 ,409 J 
Oceania, British 
ES er ee ee 3 ,292 24 ,081 58 ,068 94 ,321 245 ,240 1,551 ,154 783 ,209 819 ,755 880 ,118 4 459 ,238 
BE ieciscscutaunanetecitecsereses 7,078 11,847 26 ,270 35 ,695 201 ,379 944 ,008 689 ,705 804 884,503 | 3,747,289 
I bittidciverevcrteetstceceudeadl eekeddns 300 37 432 164 574 5 ,008 16,124 ,664 +303 
=. pAddUeretenndeheedeneedeeneraeenoaes 36 665 956 7,278 5 ,262 8,990 8,102 10 ,801 12 ,820 54,910 
dbbdeeihtewetGandekeneesesebeséeondl oN cabada 105 eusdaiien 396 ican 41 51 5,211 5 ,576 11 ,847 
Phitppine SGirs stdubeeacunsaanabamunees 90 ,759 73 763 100 ,476 141 ,205 250 ,832 391 ,634 345 ,702 863 ,727 1 ,412 ,929 3 ,671 ,027 
ET TE ee, errr ne reece meme 17 papain Piscine dicts 17 
Basak Aires, a OE! TI 48 ) ea 1,149 27 ,301 10 ,967 33 ,470 80 ,328 153 ,352 
Db anbdedeaceaanoestucunceseesencened 8,310 7,049 17 ,057 27 ,090 32 ,833 291 ,318 391 ,211 693 ,065 620 ,732 ,088 ,654 
55 536 642 ,833 »732 20,1 a 30 ,655 88 ,461 
91 4 rene: Bee  ) eee) eee 220 2 358 
plete: she tenten 208 63 532 ee 16 ,292 18,411 
hinkebee Th odgeides UE skctncks GE saktessat El xenmorets 42 2,399 14 ,390 17 ,209 
imaniien TD weasesue  ateameis GP ereceeet BE Beeresaae Pee es ieeeaeaen 174 
vackinaa Tl. ikacawuin, AE Sedakeess WE Sekbeened Iaitetetereie . | see ioelneavals 92 
SR Eee, Eetienees Peete eet _ _ 5 ees prceratwn 565 762 
ee eee 946 J ) aaa) aoe 2 ,698 7 424 
Mvisvsecekdaptstenetecseiedeenscil $2,085 107 | $2,657,809 | $3 ,943 220 | $3 505.267 | $4,963,270 | $17,936,227 | $12,330,201 | $13,977,671 | $22 466,580 | $88 ,698 ,836 
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Bearing Mounting Practice 


The “sucking fit” for the outer ring is a favorite when the shaft is the 
revolving member, but a closer fit is recommended if the bearing itself 
revolves. The tables show prevailing dimensions used by manufacturers 


facturers of ball and roller bearings to get a line 

on the best practice in mounting, as regards allow- 
ances and tolerances. The manufacturers of ball bear- 
ings work to limits on the bore of the inner race, the 
diameter of the outer race, and the width of both races. 
These limits have been standardized by the Society of 
Automotive Engineers, but not all of the manufacturers 
of anti-friction bearings are working to S. A. E. limits. 
No attempt has ever been made to standardize the limits 
on shaft diameters and of seats for the outer races, 
differences of opinion as to the requirements being too 
great. That different bearing manufacturers should pre- 
scribe different allowances and tolerances for the mount- 
ings of their bearings is explained, at least in part, by 
the fact that different limits are used in constructing 
the bearings. 


\ UTOMOTIVE INDUSTRIES has canvassed manu- 


Bearing Housing Tolerances 


The following tolerances are used by the Standard Roller 
Bearing Company for very light slip fits with annular ball 
bearings of single or double row types: 


Bearing Housing Tolerances 
in Inches 


+ 0005 to + .001 
+.001 to +.0015 
4.001 to + .002 
+. 0015 to + .0025 


Nominal Outside Diameter 
of Bearing in Inches 


1.1811 to 1.8504 
2.0472 to 3.9370 
4.3307 to 6.2992 
6.6929 to 10.4331 


Allowances on Housings 


(Strom Ball Bearing Mfg. Co.) 


The outer ring should have what is commonly called a 
sucking fit in the housing. This slight freedom will per- 














DIAMETER OF DIAMETER OF 
Ovutsie Diameter OF BEARING IN INCHES Hovsine iF SHAFT Housing 1F SHarr 
1s REVOLVING 1s STATIONARY 
Light or Medium or Heavy or 
200 Series 300 Series 400 Series Min. Max. Min Max. 

> i ere meee TT 1.1817 1.1822 1.1813 1.1815 
- Ze ae oe 1.2604 1.2609 1.2600 1.2602 
1.3780 > 1.3786 1.3791 1.3782 1.3784 
eavegiae 1.4567 Shere 1.4573 1.4578 1.4569 1.4571 
1.5748 - ae 1.5754 1.5759 1.5750 1.5752 
itiiaiate 1.6535 pinta 1.6541 1.6546 1.6537 1.6539 
1.8504 2 Si ieee 1.8510 1.8515 1.8506 1. 85¢8 
2.0473 £2 hie: 2.0482 2.0487 2.0475 2.0481 
2.4410 2.4410 2.4410 2.4419 2.4424 2.4412 2.4418 
2.8346 2.8346 2.8346 2.8355 2.8360 2.8348 2.8354 
3.1496 3.1496 3.1496 3.1505 3.1510 3.1498 3.1504 
Se 8. sweece, 'B. * deoeee 3.3474 3.3479 3.3467 3.3473 
3.5433 3.5433 3.5433 3.5442 3.5447 3.5435 3.5441 
3.9370 3.9370 3.9370 3.9380 3.9388 3.9372 3.9380 
4.3307 4.3307 4.3307 4.3317 4.3325 4.3309 4.3317 
4.7244 4.7244 4.7244 4.7254 4.7262 4.7246 4.7254 
ee. - atkces, (1 Sheen 4.9223 4.9231 4.9215 4.9223 
5.1181 5.1181 5.1181 5.1191 5.1199 5.1183 5.1191 
5.5118 5.5118 5.5118 5.5128 5.5136 5.5120 5.5128 
. 9055 5.9055 5.9055 5.9067 5.9077 5.9059 5.9067 
6.2992 6.2992 6.2992 6.3004 6.3014 6.2996 6.3004 
6.6929 i? ire 6.6941 6.6951 6.6933 6.6941 
7.0866 7.0866 7.0866 7.0878 7.0888 7.0870 7.0878 
7.4804 7.4804 7.4804 7.4816 7.4826 7.4808 7.4816 
7.8740 7.8740 7.8740 7.8753 7.8763 7.8745 7.8753 
ieee - “Keawas 8.2677 8.2690 8.2700 8.2682 8.2692 
eae 8.4645 isa: vie 8.4658 8.4668 8.4650 8.4660 
eas 8.8582 8.8582 8.8602 8.8612 8.8524 8.8604 
Petes 9.4488 hae 9.4508 9.4520 9.4494 9.4504 
ccm OG dents 9.8425 9.8445 9.8457 9.8431 9.8441 
Sern MM 10.4330 10.4350 10.4362 10.4336 10.4348 
ee Wee 11.4174 11.4199 11.4211 11.4180 11.4192 
ees 12.5985 12.6010 12.6022 12.5991 12.6003 


























mit of a slow creeping action of the ring and thus, gradu- 
ally, every portion of the race will be shifted into the 
position where the greatest pressure is applied. 

When the housing itself rotates around a stationary 
shaft, as, for instance, in the case of a wheel hub, the fit 
of the bearing in the housing should be slightly tighter, 
and the allowances must, therefore, be correspondingly 
reduced as shown in the table. 


Press Fit Allowances 
For Annular Ball Bearings 
(Standard Roller Bearing Co.) 

















Bearing Bore Bearing Bore 
Shaft Diam., In. Shaft Diam., In. 

Mm. In. Mm. In. 

10 | 0.3937 | 0.3942+0.0003 | 55 | 2.1653 | 2.1662+0.0003 
12 | 0.4724 | 0.4729+0.0003 | 60 | 2.3622 | 2.3631+0.0003 
15 | 0.5905 | 0.5910+0.0003 65 | 2.5590 | 2.5599+0.0003 
17 | 0.6693 | 0.6698+0.0003 | 70 | 2.7559 | 2.7568+0.0003 
20 | 0.7874 | 0.7879+0.0003 | 75 | 2.9527 | 2.9536+0.0003 
22 | 0.8661 | 0.8668+0.0003 | 80 | 3.1496 | 2.1507+0.0003 
25 | 0.9843 | 0.9849+0.0003 | 85 | 3.3464 | 3.3475+0.0003 
27 | 1.0630 | 1.0637+0.0003 | 90 | 3.5433 | 3.5444+0.0003 
30 | 1.1811 | 1.1818+0.0003 | 95 | 3.7401 | 3.7412+0.0003 
35 | 1.3779 | 1.3786+0.0003 | 100 | 3.9370 | 3.9381+0.0003 
40 | 1.5748 | 1.5755+0.0003 | 105 | 4.1338 | 4.1349+0.0003 
45 | 1.7716 | 1.7725+0.0003 | 110 | 4.3307 | 4.3318+0.0003 
50 | 1.9685 | 1.9694+0.0003 




















Light Drive Fits for Shafts 
For Use with Revolving Shafts and Stationary Housings 

















(Fafnir Bearing Co.) 
STANDARD BEARING 
BoreE SHarr DIAMETER 
Standard Size 
Mm. In Shaft for Proper | Minimum | Maximum 
Drive Fit 
10 0.3937 0.3941 0.3937 0.3941 
12 0.4724 0.4728 0.4724 0.4728 
15 0.5906 0.5910 0.5906 0.5910 
17 0.6693 0.6698 0.6694 0.6700 
20 0.7874 0.7879 0.7875 0.7881 
25 0.9843 0.9848 0.9844 0.9850 
30 1.1811 1.1817 1.1813 1.1821 
35 1.3780 1.3786 1.3782 1.3790 
40 1.5748 1.5754 1.5750 1.5758 
45 1.7717 1.7723 1.7719 17727 
50 1.9685 1.9693 1.9689 1.9697 
55 2.1654 2.1662 2.1658 2.1666 
60 2.3622 2.3630 2.3626 2.3634 
65 2.5591 2.5599 2.5595 2.5603 
70 2.7559 2.7567 2.7563 2.7o01 
75 2.9528 2.9536 2.9532 2.9540 
80 3.1496 3.1506 3.1502 3.1510 
85 3.3465 3.3475 3.3471 3.3479 
90 3.5433 3.5443 3.5439 3.5447 
95 3.7402 3.7412 3.7408 3.7416 
100 3.9370 3.9380 3.9376 3.9384 
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Allowances and Tolerances on Shafts 
(The Gurney Ball Bearing Co.) 


























SHAFT REVOLVING | SHAFT STATIONARY 

Number ca RacE CLAMPED Race LoosE 7 Race CLAMPED Race Loose 

of — = = = 
Bearings | Allowances | Tolerances | Allowances | Tolerances | Allowances | Tolerances | Allowances | Tolerances 
202—205 | +0.0000 +0.0004 +0.0002 +0.0004 —0.0004 +0.0004 | »0.0002 +0.0004 

303 —0.0000 —0.0000 —0.0000 —0.0000 
206—210 | +0.0000 +0.0006 +0.0003 +0.0006 —0.0006 +0.0006 —0.0004 +0.0006 
304—308 —0.0000 —0.0000 —0.0000 —0.0000 
404—406 
211—216 +0.0002 +0.0006 +0.0006 —0.0008 +0.0006 +0.0006 
309—313 +0.0005 —0.0006 
407—411 —0.0000 —0.0000 —0.0000 —0.0000 
217—222 +0.0005 +0.0008 +0.0008 —0.0010 +0.0008 +0.0008 
314—322 +0.0008 —0.0008 
412—420 —0.0000 —0.0000 —0.0000 —0.0000 





























Shafts should be hardened 


and ground. 


Commercial Terms 


C. and F. (Cost and Freight)—Means: Cost of goods 
plus freight charges to destination specified. 

C. I. F. (Cost, Insurance, Freight)—Cost of goods, 
plus freight and insurance to destination specified. 

F. A. S. (Free Alongside Steamer)—Means that the 
seller is to deliver the goods alongside steamer on lighter, 
or on receiving pier of the steamship company, in proper 
shipping condition. All subsequent risks and expenses are 
for the account of the purchaser. 


F. O. B. Cars Mill—Means that the manufacturer is 
to deliver the goods aboard railroad cars at the mill in 
proper condition. All subsequent risks and expenses are 
for the account of the buyer. 


C. I. F. and E. (Cost, Insurance, Freight and Exchange) 
—Cost of goods, plus freight and insurance to destination 
specified, and the seller takes care of the exchange. 


C. I. F. and C. (Cost, Insurance, Freight and Customs) 
—Cost of goods, plus freight and insurance to destination 
specified; also the customs at the buyers’ port of entry. 


C. I. F. C. I. (Cost, Insurance, Freight, Commission and 
Interest)—-A term used mostly in India—Cost of goods, 
plus freight and insurance to destination specified; also 
commission which the buyer as an agent is to receive plus 


the interest charges for allowing credit for a certain 


definite period. 


Method of Computing C. I. F. Quotations 


FOR EXAMPLE: C. I. F. Quotations of Case Evapo- 
rated Containing 48 Cans, 16 Ounces Each at Havre, 
France. 


1. Cost of Case of Evaporated Milk 


F. A. S. New York —$6.55 
2. Freight Rate from New York to 
Havre, France, is $1.25 per 100 
pounds. Weight of a Case of 
Evaporated Milk is about 60 
pounds (or 60/100 of $1.25— 
$0.75) —$0.75 
$7.30 
8. Maximum Insurance Charge for Steel 
Vessel (1 Per Cent) —$0.07 
$7.37 per case 


C. I. F. Havre, France 


Number of Electric Furnaces in Use 


URING the past three or four years there has been 

a great increase in the number of electric furnaces 
throughout the world. At the beginning of 1919 there 
were close to 1000 electric furnaces in operation, divided 
among the different countries as follows: United States, 
287; Great Britain, 147; Italy, 187; Germany, 80; France, 
50; Canada, 50. Of these furnaces 35 per cent are of the 
Herould type. In Great Britain 117 furnaces specially 
installed for the manufacture and treatment of steel, rep- 
resent a power of 98,800 kw. The total charging capacity 
is 384 tons, which is divided between units varying from 
14 ton to 50 tons. If account is taken of the fact that 
these furnaces receive a full charge only 5 days, on the 
average, per week, 4 weeks per month, the monthly produc- 
tion of steel amounts to 31,170 tons and the annual pro- 


duction to 375,000 tons. Pre-war production was small. 

Furnaces of %%-ton capacity consume 250 kilo volt- 
amperes, and give 7 to 8 runs per day; those of 3 tons 
capacity consume 850 kilo volt-amperes and give 4 runs. 
The consumption of those of 15 tons capacity is 30,000 kilo 
volt-amperes, and the number of runs is 3 per day, with a 
duration of 71% hours per run. 

In France the development of electric furnaces has 
passed through a period of stagnation due to the war. 
The electric steel production during the year 1918 was 
60,000 tons. In Germany 40 works possess electric fur- 
naces, and their production in 1918 was 250,000 tons of 
steel against 90,000 in 1914. One-quarter of all of the 
electric furnaces in Germany are of the induction type, 
two-thirds are of the arc type. 
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Continental.......... E4Tr.....| 4 [415x514] 349.9 |P...INo.._|L.....|2 %o += | M....| 27.00 [554 | 3 INo...|..... 11 2% |1te 21% |2%6 | 3 |21%6 [34% [456 
Continental..........B2/T,Tr...| 4 |434x6 425.3 |P Yes iR ...J2K% lye = 35.90 |6% 2 134 |2% 11% |3 234 12% 2 a 
Continental bdoutn a wee] 4 [41x51 al 349.9 |P...1No iF , P ho |M.. 27.00 [5% i: ee ee ee 11 24 |lh%e |3 214% 12% 3 [216 [32% |4%e 
ee T,Tr...| 4 |434x6 | 425.3 |P...|¥es...|Op. ..|2%4 i = ee 654 | 3 |No...| 7.50) 6.50] 1214 |2% l2% l2% ley joy | 3 |3% |s% |4y 
Rs kcnaanneeninks {Tr | 4 |6 x7 791.6 |S. Yes...|Op. — 6 aS Ee 7% 3 |No...{12.25)11.25] 14 1% |3% 1234 1234 5 15 2% |6 
| 
Duesenberg........... ae | 4 [4 x6 | 301.6 [B...|No a % IR 24.50 |4!%6 | 3 |No...| 2.34] 4.25] 12 |114 [11% 1214 lo%e [2% | 2/4 |... 4%e 
een T&TU|T.Tr...| 4 |4 x6 | 301.6 |B...|Yes.../H..../134 ie |M....| 26.40 414 | 3 |No...| 3.87] 5.62] 1114 [2 |tthe [286 |2 |2 | 3 |22%e jasg a 
Erd .. T&TUT.Tr 4 14\44x6 | 340.4 |B...!Yes.../H....|134 16 M 29.70 |4144 3 |No. 4.87) 5.62] 1114 |234 |1h%e |234 |2 2 3 |27% 1234 [4 
Weckeccunsau A&AU | 4 |494x6 425.3 4 Veu...(0....12 | 34 M 33.40 |6 3 |No. 7.18) 7.87) 124 |2% |15%4 1344 [236 |214 | 3 [34g )3% [44 
on ss ndiatacceal Nic......| 6 |3 x41] 180.2 |B...l¥es...]H....1114 an 7.90 |314 | 3 |No...| 1.94] 1.75] 81%] 3¢ | 3¢ [156 |176 117% | 3 lame lo [3 
Sarr Re ee 13} x4l4| 195.6 |B...) Yes...]H..../14% . “ae eee 8.60 [34% 3 INo. 1.94] 1.75} 8% | 34 3% 11% 11% |1% 3 121%. |2 3 
NG dessin dmeese wae RIC..... 6 I gx4! 1} 195.6 |B...|/Yes...J]H....|1%4 %o 8.60 3% 3 |No. 1.94) 1.75] 8% | % % 11% 11% 11% 3 }21%2 12 3 
9 ae S|C,T,Tr. 4 1334x414 | 187.7 |B...) Yes...|R.....|1% Igo ...--| 11.70 |3!%6 | 3 | Yes. 2.81) 1.69) 7 i4 % 2 14% |1% 3 13 21 3 
2 NS es AAIC,T,Tr.| 4 eo | 220.9 |B...|No...]R.....|1'Ne 24 M....| 12.70 |334 3 |Yes 3.06) 2.25) 1044 |1% |1 We 17% 1214 3 123% |2 > 3% 
Oe: Vietory|,T,Tr.| 4 |3)4x5 | 192.4 |B... Yes... H....|12Me Se |M....| 17.80 [4% | 3 |No...| 2.00] 2.18] 914 [156 | % |2 [13% Ie 3 |23% |2 13% 
| Aen 
5 cwsa denis C2\T,Tr...| 4 |384x5%4| 226.4 |B...|¥es...|R.....Jetite] 12 |M....| 13.40 |41%6 | 4 lYes...] 3.75] 5.00] 11 |13¢ [1% [2% |2 |e 5 |2% |*#1341314 
Hercules........... CV3\T,Tr | 4 \4 x5'4| 257.6 B...|Yes...|R.....}134 Ihg9 M....| 14.30 |41%6 | 4 |Yes...] 3.75} 5.00) 11 1% |1% |2%. |2 2 5 [236 |**134/3% 
NS See M2 T,Tr. aa 4 4! 4x5} | 312.0 |B...|Yes...|R.....]1 Ms 1lho M....} 19.00 [5% 5 |Yes...| 5.25) 6.50} 12 11% j14 12% {2 2 5 43 92 14% 
eee pithy 4 |434x6 425.3 |P.. | Yes. fat |. .-- (2% Iho R.....| 25.80 |64 3 |No...| 6.50] 7.50] 13144 |244 |13% 13 234 5 5 {24% |**2)/4 
Herschell-Spillman 7000)C,T,Tr.| 4 (31¢x5 192.4 |B...]Yes...|R..... [1% Ne Re RE 3% 3 |No. | 11 11M [1% |2 2 2 2 |4 ace 
Herschell-Spillman 11006/C......| 6 )314x5 248.9 |B...|Yes...|R..... 1%6 %e SE Be 3% 3 |No. BA owaices ll M6 | % |2 2 2% 3 {3 25% {4 
Hink ey........ HAA300)T.Tr -.| 4 |33¢x514] 231.9 IB... l¥es...]R.....1134 %e IR 14.78 1434 | 3 |No...] 4.87] 6.50] 1114 134 |1% l2% 2% [2% | 3 l2% |3 
Hinkley........ HAA406|T,Tr.. | 4 {4 x5%4| 263.9 |B...lYes...|R.....|134 ic ~=—s«sR.....| 16.81 [446 | 3 |No...] 4.87] 6.50] 1114 ]134 1m 2% |a% fe | 3 lo4% |3 f 
Hinkley.........HA50C/T,Tr...| 4 [414x514] 312.0 |B...|Yes...|R.....|2 Me R.....| 19.89 [5% 3 |No. 7.12) 8.12} 12 1% |1% |2% |2% [2% 3 124% 13% |8% 
CE ce covewes HA20¢ T,Tr. 4 1416x544] 349.9 IB...) Yes...]R.....]2 He R 22.30 |5% 3 |No. 7.12) 8.12) 12 1% |1% |2% |2% |2% 3 12% |3% {3% 
Hinkley........ HALeee/T Tr. | 4 1414x514] 349.9 |B...|Yes...|H....|2 % IR 22.30 [5% | 3 |No...| 7.12| 8.12] 12 |1% |11¢ |214 |21% [934 | 3 1214 [3% [314 
; Renmeth........00.. 20/Tr.....| 4 |4 x6 | 201.1 |B...|No.../R.....|1%4 i PR Ris scas 4% | 4 l¥es...}.....[..... 9 |2% |% |2% 11% |1% | 3 |[3 2% |s 
Ns ssniasitain’ 4K|C,T....| 4 |334x3%4] 165.6 [B...|¥es....JH....|124 jz |R.A...| 16.80 |3 | 3 |¥es...| 2.00] 1.08] 654 |216 | 34 larg |15g [2 | 5 196 |a36 [21 
SS errors -~ OC... -| 6 334x334) 247.0 jB...|Yes...{H....)1% ye |R.A...| 16.80 [3 3 poe om 1.18} 654 {244 | 3% |24 115% {2 7 11% [1% [2% 
! { 
Explanation of abbreviations: Numbers in brackets indicate the column to (29) I = Integral; S = Separate; Opt = Optional. 
which reference is made. (30) C-P = Centrifugal Pump; T-S = Thermo-Syphon; G-P = Gear 


Pump; Opt = Optional. 


(1) C =Car; T = Truck; Tr = Tractor. 
‘ x 1 -P = Sp! - Hy -S = x . : 
(5) B = Block; P = Pairs; S = Singly; T’ = Threes. setadinie i ee Srntine oS Ss Se ae Sees 


(7) H = Head; R = Right; L = Left; Op = Opposite; Sl = Sleeve. hd 
(19) R = Roller; M = Mushroom; R-A = Rocker Arm. oa eee a a 
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g |g . eee igi sat « or .| 2 
aioe 13/2] «| dass] - e (erie SiS ele al Bliidl ° 
3 |S les) = g $ |= 3 C| seiseis| &€ | eu |SslEsl & £ eis Ss ;m@lE] g 
2 j/=isfi B] 2] 2ei]s¢] Fl] s Ssesie| & | § ES Tsl BLE) ELE] Fla lelel 4 
So i|sfes} | a | s 128) 5] &| as -5/=| S| a $2 | 23 o}/alelea |} ele] 2 | 8 5... 
s |£iss|} 2] ¢|/S [34/2] cs] Beie4ls] EB] eee l eel sl els] el] 2] BEE] Ze MAKE AND 
Eiitss| 8 | 2] E(s5| 5] ze SSS] E | Eee esl e/a); el} el.) 5] a 1s] 3| s4 MODEL 
S (Sls |} 21 EBs) 2] Sf sclehls] £] | e8les E/E) Fl S| a] ae] elses 
SloFs F/B] 2]2 | 2] = stesiel=s|° |#* les] a]e}e}]-2./5)/2]2 15/2) | 
=| 2 2/2 |= i i 2 (72) 5/8) 3/ 2/2/38] 2 /2/8] 2 
2 eele| ee] F |" | 3 *| = 
27 =| 28 | 29 30 31 32 33 34 35 36 | 37 | 38 | 39 40 41 42 43 44 45 46 cys 48 49 50 | 51 52 
Yes 36 18... 1Opt...1C-P....10...0. etic a = eel eee eee 7.0] 375 |24 i a ee ee eer Opt....|No..|Opt./3-S.A.E |Beaver............. ML 
RE Sei: TE a ee RS | RS ee Se Ros wer See eee eee 525 12534 13446 144146 |G.....]......]...... 3 |No../Yes.|3-S.A.E |Beaver............. CK 
ie Se eS Oe! Oe ee oe ee Sees Tee ee Ree Peres 550 |2534 |34M%6 144144 |G.....]......]....-. No..] Yes./3-S.A.E |Beaver............. CL 
Yes oe we SS = Be saad I...]..1200} 700} Yes.|Cent..| 900 | 40.0 | 1000 |1734 |381%._ |401% |G.....]......]....-- Opt...| Yes./Opt.|2-S.A.E.|/Beaver.............. JA 
Cee Se lS eS ee ee —_—- I...}..1200} 750) Yes.|Cent..| 900 | 46.0 | 1015 ]1734 |381%6 [401% |G.....]......]...... t fes.JOnt./2 S.A.F.|Beaver.............. jB 
No. a = el | ee | ee eee B ....]. . SACO IMOOING 1. .0<0.}scccs 40.0} 425]...... 2034 15014 IG.....]......Jeccee- 3 |Yes.| Yes./4-S.A.E.|Bethlehem........ ... K 
Xo. Se . Se ae Becies Be isa ee ee Ree a ee ees eae ge SS ee ee Yes.| Yes.|3-S.A.E |Bethlehem........... H 
No. =. SS Se ae eee Becces Se Ree eee SOE Ae oe:nesbicscncdewaust 36 gb SR Se ie 3 |Yes.| Yes./2-S.A.E |Bethlehem............ F 
No. [...1C-P... Pe. é ee Dice eee I 1150 ERR) RRR: AR 775 12584 13114 {3814 |G.....]......]....-- 3 |No..|Yes.|3-S.A.E.|/Buda.,............ DTU 
Xo. I...1C-P.. .| Pr ee ee Se I 115¢ . Reeme (Eee 775 |2534 13114 |3814 |G.....]......]....-- 3 |No..|Yes.|3-S.A.E.|Buda.............. CTU 
No.. a ee =. eee ae I 1000 i CORE eRe 1050 |2534 |3734 14434 IG.....]......]...... 3 |No..| Yes./3-S.A.E. |Buda.............. XTU 
No.. T...1C-P.. . iPr, Beisscsces Baccus Bea I 1000 __ Sh ee eee Srey 1050 |2534 {3734 14434 |G’....]......]....-- 3 |No..| Yes./3-S.A.E.|Buda.............. 
No. I...1C-P...|Pr aS ae as I 925 Se SE a | eee 1425 |28%4 4114 |497%% |G.....]......]...... 3 |No../Yes.}1-S.A.E.|Buda.............. ATU 
No.. I...|C-P.. .|Fr ee _ eee ae I 925 eS eee See eee 1425 |2884 [4114 |497g |G.....]......].....- 3 |No..|Yes.}1-S.A.E |Buda.............. BTU 
ae ee foe ee | oe ee I . ek ree eee 30.0 | 518 |2534 |31%6 |40 RSs Muiiasoudpwleiedc 3 |No../ Yes.|1- Cont.. |Buffalo............. BA 
No...|-.--|L Op a ae | ae I . ee OS ae ee 33.0 2534 «(|28 RS ERE |e. 3 |No../Yes.|1-Cont..|Buffalo............. CA 
Yes % |s...1G- Pr Opt... Opt...1..... I . ee see 8 a One t.....<. 42 _ a SE Sipe eee 3 {¥es.iNe.t........ Buffalo............. CT 
No. ee ae oe A See S-S.../5-S.}.. 140] 1000) Yes./F.B...] 1000 | 40.0 | 900 {21 35 Se: ere See 3-4 |Yes.|Yes./2-3 SAE. |Chief................F 
No.. Se! ee ae ae S-S...}S-S.].. 1400/1000) Yes./F.B... a 45.0 | 925 |21 35 DEER BacascukonentEedaees 3-4 |Yes.|/Yes./2-3SAE |Chief................ B 
No. ee! ae ee ee See S-S...}S-S.|.. 900} 650) Yes./F-B...| 800 | 36.0 | 1150 |24 ee es ee eee 4 |Yes.|No..]...... rr K 
No. _ SS ee Be swien $-S...]5-S.].. 900) 65¢)Yes./F-B...] 800 | 36.0 | 1280 |25 3934 14914 |G.....]......]....-. 4 |Yes.|/Yes./2-S.A.E |Climax. KU 
No.. i ae 3 a a ae NER S-S...|S-S.].. 850] 700) Yes./F-B...| 750 | 44.0 | 1500 |26 44 53 le Gees eS 4 |Yes.|Yes./1-S.A.E |Climax............. TU 
No. SS oe: a ee Ree eee. ee I, ..}..1800]1000|No..]......]...... 34.5 605 {26 3634 [35 Dhisicaciecanabaciwine 3 |No..]Yes./3-S.A.E |Continental.......... J4 
No. a ee ee ee ee sr iatleveexceers Lion ENNCAcaeio-sil neiecoee ronan 423 12534 |321%6 [39% |G.....]......]....-- 3 |No../Yes./Own... |Continental........... N. 
No. oe we eS ee Ls eee ae (eae a Re See Seer ie Ge, we eie: EE ERR ae 3 |No..|Yes./3-S.A.E |Continental......... 7W 
No. 2 SS SS oS ae 7 See , | ee eee Se Se Ge ae Se. eS EE Se 3 |No../Yes./3-S.A.E |Continental.......... 7R 
No. SS eR ee eS ee et ia St RR, See ee EO ee ee EES. RARSS, eet 3 |No../ Yes.}Own....|Continental.......... c2 
No. eR ee Se eS ee > eae ee eee See ee ee Le Se: | SEES RRS |EERS (eee No..| Yes.|2-S.A.E. |Continental.......... C4 
No. oe Se ee ee ee Biinis.0:3 ae - tee oe 43.0 | 680 {26 38% 138 Be Aes 3 |No..|Yes./2-S.A.E |Continental.......... K4 
No S ee ae ee ee _ = ee aS ae ol ee re ees See ee Sa eee _ SS eR 3 |No..| Yes.|3-S.A.E.|Continental.......... 9N 
No ae en ee ee ee I A a ee ee ee 51.0 | 807 {26 39% |41 ER SSS SaaS. 3 |No..|Ye>./2-S.A.E |Continenta!.......... L4 
No. oe ae ee ae ee ae Ae CS RE RR Rae: SRR ies ee deka en a ae a eee 3 |No..| Yes./2-S.A.E.|Continental.......... E4 
No. Se eee ee eee eS = ae a ee ee Ren ee! ieee Pees | Se Eee See 3 |No..| Yes./1-S.A.E.|Continental.......... B2 
No. Se ee eS Se sen Eee a eT. See Seen Seo Ee CS ee ee (RRES FERRE 3 |No..| Yes.}2-S.A.E. |Continental.......... ET 
No. ee oS ae ee ee | ee Be ait I...].. 900} 800) Yes.|F-B...]...... 35.0 | 950 |26 3314 |45 TERRE Rae. ane 3-4 [Yes./Opt./Opt..... ne 
No. ee ae ee a | eee Wises I...].. 700] 700] Yes.|F-B...|...... 50.0 | 1450 |32 42 a SORE RAE ee 3-4 |Yes./Opt./Opt..... BGS acisiamacteesive 
No | ree oS aS ae |) eee S-S...]A...]. .2600]1400]No..]......]...... 72.0 | 565 |26 3414 |3934 |C...../S..... Recncs 3 |No..| Yes./3-S.A.E. |Duesenberg........... 6 
No.. = ee a ee: eee A.....|S-S...|D...]..1500} 700] Yes.|FlyB. | 1000 | 30.5 | 817 |231%4 135 a eee eee 3-4 | Yes.) Yes./2-3SAE.|Erd............. T&TU 
ee ae ee! ee ae A.....1S-S...j[...}..1500) 700) Yes.|/FlyB. | 1000 | 34.5 | 827 |2314 135 | eS ae ae 3-4 | Yes.|Yes./2-3SAE.jErd............. T&TU 
pe ES Be ae! oe ee Becca S-S...|I...]..1200} 700] Yes.|FlyB. | 1000 | 43.5 | 1180 |24 4246 |46'%6 1G.....]......]....-- Yes.| Yes.|1-2SAE.jErd............. A&AU 
No. i... FES... BP... 1... essen Becca I...}..2100)2 EE I 24.5 | 430 |27%6 |28%%6 [38% |G.....]......]....-- 3 |No..| Yes./4-S.A.E. |Falls N 
No. [es eS eS ae ee ee ae a ae 25.0 | 425 12614 |281%6 [38% |G.....]......]...... 3 |No..| Yes./4-S.A.E. |Falls................. R 
No. oe SC ee Beas Raiincctnceas I. ..]..2100/2000]No..]......]...... 25.0 | 425 |2644 |281%6 |38% |G.....]......]....-- 3 |No..| Yes./4-S.A.E. |Falls................ RL 
Yes. 5% |S...|/T-S...|C-S.../I..... P-S...|S-S...|S-S.|.. 1600} 800) Yes./Suct..| 1000 | 30.0 | 450 |2314 [25 34 | ees See 3 |No..| Yes.|3-5 SAE. |G. B. & S Ss 
WO sic sllecec Bees Mndin. Hee A.....JA...../S-S...|S-S.]..1700] 800) Yes.|Cent..| 1400 | 35.0 | 410 }23% [31 SS Ee eee 3 |No..|Yes./3-S.A.E.|G.B.&S........... AA 
Yes ee ee, Se en) eee Wevesnis SAEED ae ee Se, |e 34.6 | 495 28 31 i a ee De, Eee 3 |Yes.| Yes.|3-S.A.E.|Gray............ Victory 
ae ae a ee ae Decwax Rises I...|..1800]1000) Yes.|Cent..| 1400 | 34.0 | 650 12634 [34% |38%6 |G.....]......]....-. 3-4 |Opt.|Opt./2-3SAE |Hercules............C2 
ee St ee - es ae ae recor ee I...|..1800} 950} Yes.|/Cent..| 1400 | 37.0 675 |24% 130% /4134 |G.....]......]...... 3 |Opt.|Opt.|2-S.A.E.|Hercules........... CV3 
ees ~ Se OS ee ee Bosca I...|..1600} 800) Yes.|Cent 1250 | 41.0 875 12684 |3644 [43% |G.....}......]....-. 3-4 |Opt.|Opt./2-3 SAE.|/Hercules...........M2 
Ye i eS! ea ae ee ices I. ..|..1400} 800) Yes.|/F-B...| 1000 | 62.0 | 1200 |253¢ [41 46 RE ee 3  |Opt./Opt. -. SAE. Hercules. ............ T 
or5 
No. ee | ee FS ee eee Bets P.§.../1.. |. .2300/1400/Ont.|......]...00. 35.0 | 440 |25144 [2816 |427¢ |G.....]......]...... 3 |No..|/Yes.| S.A.E./Herschell-Spillman 7000 
No. ee ee! ae eee P-S...|S-S...|S-S.|. .2200]1400)No..|......]...... 50.0 | 563 /2514 |28%6 [5134 |G.....]......]...... 3 |No..| Yes.|3-S.A.E. |Herschell-Spillman 11000 
No...]..../8...|C-P...[/Fr....|S-S.../A...../S-S.../[...].. 1650] 750/Yes.|Own..| 1450 | 37.5 | 732 12534 |36 BE Mibicwcclvcccscdoccess 3 |No..| Yes.}3-S.A.E../Hinkley........ HAA300 
Yes...1 44 |8...1C-P...|Pr....j0-8...{A..... S-S...][...}..1650} 750) Yes.]Own..} 1450 | 43.0 732 |2534 |36 1 a Se ee ee 3 |No..} Yes.|3-S.A.E.|/Hinkley........ HAA400 
Ce ee es ee ee ee | eee S-S...]I...|..1450] 700) Yes.}Own..} 1450 | 44.5 877 |2534 |40 SEER ree apes 3 |No..|Yes.|2-S.A.E.|Hinkley.........HAS00 
Nc ..18...]C-P...[Pr..../S-S...JA.....]S-S.../[...]..1450} 700) Yes.j|Own..} 1450 | 50.0 | 877 |253¢ [40 ee SR AS eee 3 | No.. Yes.|2-S.A.E. Hinkley. ........HA200 
Xi AS. Oop. fers. <L}S-822 (JAC 22 [}S822 2]. 2]521450} 800] ¥es.|Own: -| 1450 | 54.0] 940 12532 14154 143% IG.....|....../...... 3 |No..|Yes.|2-S.A-E. |Hinkley. ...:..HA1690 
No Pe, ee eee, Reese Wekicws cisions PERE ass toosoac te A ne een eee | ERR (SeaReaons! Biveteney 4 {Yes. No... ... casas ee 2a 
No. ee a. a Se Borsa ae I... .|..3000/2000/Opt.|......]...... 70.0 | 385 |244% |26 28 EA LRA (ea 3-4 |No.. Yes.|3-S.A.E. Kessler.............4K 
Ne. ee) a! eee | eee Be 65.03 I...|. .3000/2000)No..|......}...... 90.0} 480 2444 |26 aa | SRG, (Meare omens 3-4 |No../ Yes. 3-S A.E. |Kessler pects 6J 
| 
(46) G = Gear; C = Chain. *Beaver models CK and CL crankshaft diameter: Front, 24; ; center, 2 5/16; 
rear, 2%. 
(47) S = Silent. **Other intermediate crankshaft bearings are of similar length to first 
(48) A = Adjustable; N = Non-Adjustable. intermediate. 
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3 s 2 2 
San? .. 3 £ = 
5 z < gY % s a) 3 
$e /2/ 38 | 2/65) 4/] 2] % 
MAKE AND 32/2] = Eei/sSiIiBl@ ls 
MODEL Bs S & 8 3 s 3 = 
oe ; 2 2 a = : | = 
— a 
a r E 3 5 o 3 > ° 
3 |* 2 S : 
a 2 
1 2 3 4 5 6 7 8 
EE cinoeneaneeen 2AIC,.T.Tr.| 4 |27%x4 103.8 |B...]/Yes...)R.....]1'%e 
Bs v-cecsseeusseni 2C\C,T,Tr.| 4 |3'<x4!4| 138.1 |B...}Yes...|R.....]1% 
BE. ..0.ccnteneweannun iene 6 |314x5 248.9 |B...| Yes 134 
een ee 4 1314x414] 149.3 |B...|Yes.../L..... 134 
Lycoming............KJC,T....] 4 |314x5 | 192.4 |B.../Yes.../R...../144 
Matthews............F/C,T....] 4 |314x5 | 192.4 |B...|Yes...JH..../1% 
Minerva..... ....-A20/T,Tr...] 4 |414x6 $81.7 |P...|Yes...|R.....124 
North American. ......C|T.Tr...| 4 |334x414] 198.8 |P...|No...|L.....]1%4 
North Amer*ean.. ...CX/T.Tr...| 4 |4 x414] 226.2 |P...|No.../L..... 1% 
Nerth American... ... D|T Tr 4 |434x6 | 360.8 |P...)No...|L..... 2% 
ayant, > eee 3 x414| 127.2 |B...|Yes .... 1K 
Pittsburg. . oso OMIC.....0) 8 [354x5 331.8 |B...|No...|/R.&L.| lhe 
Pittsburg. . . ..... 85/T.Tr...] 4 |44%x6 | 381.7 |B...|Yes...|L.H...|134 
Red Wing........... AA\Tr.. 4 1334x434] 209.9 |P...|No...|L..... 1% 
a a ‘xacaamee 4 _ 4 |4%ex5 | 259.2 . No... : bes 134 
e Wes +kecnbanee r. 4 |446x5 318.1 IB.. .iNe...1L..... 11% 
Reliable............O0O/Tr.. 2 16 x6 | 340.0 |B.../Yes...J]H....12% 
CE cereecens VRT\Tr.. 2 16 x7 400.0 |B...) Yes...)]H..../2% 
R. & V. Knight ...... J\C.. ..--| 6 [314x414] 260.0 |B...|Yes.../Sl....]..... 
R. & V. Knight. RIC...... 4 1334x5 220.9 |B...|Yes...|Sl....]..... 
a eee 25/C... 6 |3%x5 | 230.1 |B...]Yes...)R.....|1%6 
Supreme............S4/C,T....] 4 |334x5 | 178.9 |B...]Yes.../L..... 1% 
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i es: CIC. -|12 |2%x5\%| 428.5 |T...|Yes...]H..../1'%s 





Valve Lift (In.) 





$ 
& 
s ”n 
os c 
2 2 
° 
= = e 
=] o 
Cy Es 
21838 
rc) = 
gis 
e | 
a] 
> 
10 1l 
M....| 8.50 
M....} 11.10 
ee eee 
M.. 13.50 
M....| 14.37 
M.. 16.00 
M....| 31.70 
M....| 14.50 
M....| 16.20 
M....| 30.00 
M....} 11.76 
R-A 10.90 
M.. 33.50 
ree 11.90 
aac 19.90 
SEAS S 27.00 
R.. 45.00 
ss 67.00 
eet 11.30 
canara 15.39 
M....}| 12.50 
a ae 
SE 
= 10.60 
es: 28.60 
eS eee 
_ ee ae 
M.. 31.80 
M.. 64.00 
ES RRS 
SS eee 
a Ree 
CEE. SANS 
M....| 22.70 
Bcceel Sevae 
R.....] 26.50 
R.....]| 13.20 
ae * 
R.....] 38.50 
R.....| 180.50 
M....} 20.30 
M....| 20.30 
M....| 21.80 
ee 8.93 





















































Ss '% ts 2 ae 
+2) 2 lFs/% 1% |2 le |42|22) Z lq | Lent or 
2|/2| 3 |« 4 & Be |e |& ~ 2 >| % |4 | CRANKSHAFT 
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+ fo = ee ee 10 1% % 16 [2 2 3 [24g |2% |2 He 
3%6 | 3 | Yes. 1.93} 2.97] 944 11% jl 1146 1% {2 3 12% |2% 13% 
5ue | 5 |Yes...] 3.00) 3.75) 12 [3 1 2% 1% |2 4 14% ai 
4 3 INo...| 3.37] 3.00] 10 |2 Me 1% 12% |2% | 3 125% 12% [38% 
4 3 |No...| 3.37] 3.00] 10 2 IMs 11% |2% |2%4 | 3 12% [2% 334 
5%: | 4 |Yes...) 5.00] 7.00) 12 2 1% |2% |2% 12% 3 13 2% 
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6% | 5 [Yes...}10.00}11.00} 16 |244 |lhe 12% [256 |2%-3] 3 [5% [3 542 
73% | 4 |No...]20.00)18.00} 18 |2% |1% |d%e6 [3 3-4 3 |7%2 [she | 7%: 
10 4 |No.../33.00/32.00) 204% |d%e [2% [4% 134 13% 5 17 3% |6'tis 
10 4 |No...|33.00/32.00] 2044 |3%6 [230 [436 [344 [34 | 7 17 3% [6's 
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54% | 3 |No. 5.00] 4.75) 114g ]2% {1% |2% [2 2 3 |2he 13% 13% 
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64% | 3 |No. 7.00] 9.34] 1344 |24% [1% [3% 12% |2% 3 13% {4 4 
4% | 3 |No...| 2.90] 4.68) 11 (3% [1 2% |2 2% | 3 |2% 12% [4 
4%6 | 3 |No. 2.90] 4.63) IL |3@ |i 2% {2 2% 3 |24¢ |2% |4 
414] 4 |Yes. 3.87} 4.62) 11 1334 [1 2% {2 2% 3 12% {3 4 
344] 3 |Yes...] 1.90] 2.6. 10 [1% | 546 [2% {2 2% 3 |244 12% |4 
/ 





Explanation of abbreviations: Numbers in brackets indicate the column to 
which reference is made. 


(1) C = Car; T = Truck; Tr = Tractor. 


(5) B = Block; P = Pairs; S = Singly; T = Threes. 
(7) H = Head; R = Right; L = Left; Op = Opposite; Sl — Sleeve. 
(10) R = Roller; M = Mushroom; R-A = Rocker Arm. 


(29) I = Integral; S = Separate; Opt = Optional. 


(30) C-P = Centrifugal Pump; T-S = Thermo-Syphon; G-P = Gear 
Pump; Opt = Optional. 


(31) S-P == Splash-Pressure; C-S = Circulating-Splash; Pr = Pressure; 
C-P = Circulating Pressure. 


(32-35) 5 =» panne I = Iron; S-S = Semi-Steel; P-S = Pressed 








| 
| 


Is Cylinder Offset? 
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(46) G = Gear; C = Chain. *Beaver models CK and CL crankshaft diameter: Front, 2%; center, 2 5/16; 
rear, 2%. 
47) S = Silent. 
py 205 **Other intermediate crankshaft bearings are of similar length to first 
(48) A = Adjustable; N = Non-Adjustable. intermediate. 
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Canadian Duties 
on Automobile 
Accessories 


Y a ruling of the Canadian Depart- 

ment of Customs, published as 
Appraisers’ Bulletin No. 2018, the tar- 
iff classifications shown below will 
apply to the parts for automobiles enu- 
merated when such articles are shipped 
and billed separately for manufacturing 
purposes or for repairs. The war surtax 
has been included where applicable. Im- 
ports from the United States are subject 
to the general tariff rates. The tariff 
items, together with the ad valorem rates, 
and the articles classed under each, are 
as follows: 


Item 312.—Asbestos manufactures, 
general, 32% per cent; preferential, 15 
per cent; brake-band lining, asbestos 
only. 


Item 352.—Manufactures of brass or 
copper, not otherwise specified, general, 
37% per cent; preferential, 20 per cent; 
battery box brass, parts; bells; acetylene 
tanks (brass); brake-band lining, asbes- 
tos, with brass wires imbedded therein; 
brake-band lining, cotton, with brass 
wires imbedded therein; brass castings; 
brass-pipe fittings; carbureters; cocks, 
brass; fuel level indicator, brass; gaso- 
line engine fittings, brass; gasoline sy- 
phon, brass; gasoline tank gages, brass; 
generators, acetylene, brass; grease cups, 
brass; horns, brass, if not plated; brass 
oil cans, oil cups, oil guns, and oil hole 
covers; tanks, copper; vaporizers, brass; 
and castings, rough, if of brass. 


Item 354.—Manufactures of aluminum, 
not otherwise specified, general, 3214 per 
cent; preferential, 15 per cent; aluminum 
castings, including rough castings. 


Item 362—Nickel-plated articles, gen- 
eral, 42% per cent; preferential, 22% per 
cent; horns, brass, if plated. 


Item 392.—Springs and axles, general, 
42% per cent; preferential, 22% per 
cent; axles; springs, vehicle. 

Item 435.— Lamps, side lights and 
headlights, etc., general, 37% per cent; 
preferential, 20 per cent; lamps; lamp 
parts, metal; portable electric lights. 


Item 438.—Automobiles and motor ve- 
hicles of all kinds, general, 42% per cent; 
preferential, 22% per cent; automobile 
covers (tops); bodies, complete; chassis; 
tops; wheels. 


Item 453.—Electric motors and appara- 
tus, machinery of iron or steel, etc.; gen- 
eral, 35 per cent; preferential, 15 per 
cent; ammeters; roller and ball bearings; 
boilers; castings, rough, of iron or steel; 
charging apparatus, electric; commu- 
tators; differential gears; electric auto 
motors; engine parts, integral, if iron or 
steel; gasoline auto engines; igniters; 
ignition apparatus and batteries; iron 
castings, finished, if engine parts; insu- 
lators; lamp storage batteries; piston 
rings; pumps, iron or steel, operated by 
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MODEL 3 : Fae Drive 5 g g — 
& — 
OS] 33 Standard Optional = E & on 
So] ge pi/zle 
at 5 |={|& 
1 2 3 4 5 7 8 9 10 11 12 13 14 
CGak........ WiT.....| 2,000 |FF..... | = | Se ee! eee eee See 11% | 391% | 3814 |Sp.. 
OO Fs St... 3,000 |FF..... I-G..... ' GS 342 ) Be Bee oe 1% 3914 | 3814 JSp........ 
ea: | ae 500 |FF..... == _- 5 4S 5 RR SERS ee ee 1% 39 381% |Sp.. 
, RRR 3D|T.....} 7,000 |FF..... 1-G ke Sea See) See 1% | 4244] 40 |Sp........ 
PE evocscut 5DIT....-| 10,000 |FF..... I-G..... | | Ste Se Se OS ie: 134 | 4214] 40 [|Sp........ 
Columbia. ..... | a ee _ See. | a ew | Se eee 14% | 40 37 |Sp.&Ta 
—,...... 30|C.T...|" "1.500 |34-F... |Sp.B....| 4.60 |.....-|...... bigs 1% |42 |36 |Spé&Ta 
Columbia. ..... 50/C,T...| 2,000 |34- ee? | ee eee  ) Ss oe 1%6 | 40 36 = |Sp.&Ta 
Columbia. ..... ae IO occ 3... a See 8 600 |....... 1% | 40 37 es 
Columbia. ..... J, ES) ae __ 5 SS: ee ~ its | 14% | 40 | eee 
Empire......... a 1,500 |%4-F....]W..... 4.30 | 6.20 }...... See Ee 134 | 41 ee 
ce wacwaee ae 3,000 |'4-F Se 4.30 | 7.20 | 7.25 75 | 6.20 | 8.75 | 2% 4114 | 38 eae 
Empire........ NIT... 4,000 |14-F aS 4.25 | 7.20 | 7.25 | 7.75 | 6.20 | 8.66 | 2%6 | 4114 | 38 Sp 
Empire........ OT... 6,000 |4-F I acca 6. 7.75 |*8.40 | 6.50 110.66 |...... 2%o | 41 38 a 
Empire........ i... 8,500 |%4-F ee 10.30 |11.75 }...... 6.80 | 8.75 )...... 3% | 46 ae 
Kenosha....... 30/T... 4,000 |Dead...|I-G..... | a Seer J 2k Sf ee See 41 38 _ er 
Lewis........ a ee eee” RS eS eee ee een See BG TSE be ccwe:. _ eae 
ee C | re 4.50 | 4.70 ]...... 14% | 42 35 eee 
Russel...... a i Sl en eee 8) ee See UR” | ee See 40% | 38 ee 
Russel...... Ss T 2 | ee Jo) ) ee ee 40% | 391% |Sp........ 
ussel...... W400 i See < it? | a See 4034 } 3934 |Sp 
Salisbury........ a ee 0 ee ee SO eee eee eee 134 | 39 3434 |Sp.&Ta 
Salisbury........ a eee COR OURO} ee ee Sf) ee ae 1% 4134 | 3434 [Sp.&Ta 
Selicbury........ eR feeb: «6 <a | ee ee 4.75 | 4.12 ||... 14 | 4134 | 34% ISp........ 
eS ee eee eee ee Bee Ree See eee 12% | 4014 | 39 Ser 
Sheldon.. ..W1501/T.....| 4,000 |S-F.....]W......| 6.50 |......]..... | ee eee 21%, | 39 See 
alll Pe? eee eee Ge 3 eee eee 6.50 | 8.60 ]...... 234 | 3834 | 3244 Sp eens 
Sheldon..... Ww2ii\T... |. | ee eee eee Seren 234 39 32 ae 
Sheldon... ... eR ES ee eee eee ae _.. eS See 334 | 44 — ae 
Sheldon..... a a ee See | 334 | 46 43 |Sp 
Spacke........ MIC... ) 7c > 5 a: Se ae 1% 41 35 Sp.&Ta 
Standard icine ct IS « 5c.cs ccc sch COM Ee ncesciocwan i ae Ree 2%2 | 4114 | 3834 |Sp 
Standard ee | sz. eee fs ee eee |) aE Se 2550 | 4114 | 36% JSp 
Standard as eh eee ae eee eee yee ee: 234 | 4% | 36% |Sp........ 
Timken See Beet = Seen A | Bee Seer 5.09 | 5.60 14% | 4014 | 38% |Sp........ 
Timken ae ae se See CU. ee ee 3.76 | 4.08 | 4.90 | 1144 41 38 ern 
Timken. ..... aS ees: A ee UD ee eee 3.76 | 4.08 | 4.90 }...... 3914 | 37% |TA....... 
Timken. ..... See OC) ee eee SO ee ae 6.20 | 8.25 ate ee Sp 
Timken. . Reg YD ee ae Sl ee eee 7.73 | 8.75 | 9.25 | 13% | 39 (|...... Sp 
Timken. . Ra - ee.) |) ee eee $.00 1 9.2 |..... ee? = Opt 
Timken. . Se: Ul a ee: ae ee 7.80 | 8.75 112.00 | 1'%6 | 4334 |...... ee 
Timken ee | ae. eee 2 ee eee 10.25 |13.66 |...... 2% SF Bese A 
Terbensen. .OX2L)T.....| 2,700 |FF.....|I-G.....] 6.50 |......]...... 5.33 | 8.00 }...... 1%6 | 4044] 37 [Sp 
Torbensen...... SSS Dl". ee ee!) eee eee | ee ae 134 | 3914 | 37% |Sp 
Torbensen...... See: | eee ee a) ee eee | st U2 eee 2 3944 | 37 |Sp 
Se: FES ) : ee ee! oD eee eee | a Se 2%6 | 39 38 [Sp 
Torbensen. . aes, ew ee SS eee eee 6 S| ee 2%6 | 3914 | 37 {Sp 
Torbensen. ... Se? ll, eS eee  ) See Gere 234 | 44 42 Sp 
Torbensen...... SY Ul. eee ee eee 2 | Sees es. 3%2 | 44 42 |Sp 
. A SRA Te SOR Se La ae ee Pee eee Sees: ee ee ee Mee 
Wisconsin. .800-G/T em (ee This... 
Wisconsin. .800-H|T 40 = ee 
isconsin. , .800-J|T 40 38s |Sp. ; 
Wisconsin, . .900-C/T 41 38% |Sp 
Wisconsin. .900-D/T 404% | 39 |Sp 
Wisconsin... 1000-A|T 45 a 
























































*Also 9.66 


engine; spark coils; spark gaps; spark 
plugs; storage batteries; switches, elec- 
tric; transmission gears; valves, engine, 
if iron or steel; volt ammeters; volt- 
meters. 

Item 454.—Manufactures of iron and 
steel, not otherwise specified, general, 
37% per cent; preferential, 20 per cent; 
antiskid rivets (steel); bodies, steel, un- 
finished and upholstered; boiler parts of 
iron or steel; hoods; brakes; brake 
drums; chain adjusters; chains, nonskids; 


clips and clamps, iron or steel; clutches, 
iron or steel; frames, or with engines at- 
tached, but without axles’ or springs; 
gears and pinions, iron or steel, steering; 
hubs, with sprockets attached; iron cast- 
ings other than rough castings or finished 
castings of engine parts; lock nuts, iron 
or steel; luggage carriers, racks of iron 
or steel; pressed steel body frames; 
pressed steel channels and angles; radi- 
ators, iron or steel; rims, steel; sprock- 
ets; tanks, iron. 


\| 
| 


Provision tor Kadius 
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Item.613.— Manufactures of leather, 
not otherwise specified, general 324% per 
cent; preferential 15 per cent; foot bel- 
lows for horn, leather. 

Item 619.— Rubber manufactures, 
general, 42% per cent; preferential, 22% 





















































































































































$4 a vs Ppa engine packing, rubber; mats, 
3 s EMERGENCY TYPE OF 2i2 a rubber. 
5 = ICE BRAK s i= < 
3 5 SERVIC AKE BRAKE BEARINGS S 2F 3 Item 622.—Trunks, bags, baskets, not 
as € $ |<t$| 5 Axle otherwise specified, general, 37% per 
su 5 | , = a an 5 a = E |s>s aa Shaft a 7 
“2 3 66 |Se|s.| <3 | S8/%-.| 33 = 3 = \zs®| & Material cent; preferential, 20 per cent, hampers; 
E 2s | 36 | ES /S2! 3 | ES/SE) £3 | 2] = | S [SSE 8 tool bags. 
: & | Ss |asl/°| se |S} se] a= s . | * PET = Item 657.—Cyclometers and pedome- 
= a = a -_ oO y Pp * 
<, BS ae EP eee ext a De Bes Dee: | Sees Bese een ters, general, 32% per cent; preferential, 
15 16 17 1s | 19 | 20 21 | 22 23 24 25 26 | 27 28 29 wh pad ment cyclomoters; qrademeters; 
speed indicators; motometers, odometers. 
_——_|—_———_|— = ami (corners Naim! RA (SEMANAS) SEEGER GLENN! Wauneeay (SEL) Item 711.—Articles not otherwise speci- 
No B. RW....[ 4 [19% [Ext [ood ad Rolle...|R.&B...| 56 | 410 [M-L.. [Nickel stea fied, general, 25 per cent; preferential, 
N ae ae 24% |Ext. 154% | 1% |Int..... oller...| R.&B...| 56 510 |C-S..... Nickel steel 15 per cent; carbide. 
No......|Opt.....{Opt.....| 1614 | 3 |Ext..... 16 | 214 |Int..... Roller...|R.&B...] 58 760 |C-S..... Nickel steel oP k; carbide 
fo......[B......)R-W-..., 90 | 3 xt. 1914 | 2144 |Ext.....]Roller...]R.&B...] 68 950 |C-S.....|Nickel steel ; s : 
i: dics ee RS enna ae Goa specail ks Roller...|R.&B...| 65 | 1280 |C-S.....|Nickel steel Articles Rated According to Material 
a 
No. eee) eee Eo a eee Reg ae ae Roller...|Ball....| 56 so | ae Nickel steel * 
No. (Bol... pW... 14 | 203 [ext Int.....|Roller...|Ball.. || 56 | 265 |P-S.....|Nickel steel The articles enumerated below are to 
as oe |R-W..-. 16 3 Ext.... Int. Roller... Roller... 56 320 Ps ake Nickel steel be rated according to material: 
No.. B .. |R-W....] 15 a4 |Ext “eee oller...|Roller...| 56 385 |P-S.....| Nickel steel : i . . : 
No. B ow... 196 ixt.....1......) Int..... Roller...}Roller...| 60 675 |P-S.....|Nickel steel —— a ae _— 
vee ' 4 uard; cushions; dashes an enders; 
No S-L | See ee eee 1344 | 434 |Int..... Ball... .|Ball....| 56 300 |C-S.....]S.A.B. 2340 . t shi Elase ’ _ ts | ee 
No S-L R-W....| 1314 | 434 |Int..... 1314 | 434 |Int.....|Ball....]Ball....} 58 | 450 |5-S..... S.A.E, 2340 ust Shields; gear cases; nose clamps 
No S-l R-W....| 139 | 434 [Int..... 1314 | 434 |Int..... Ball.....)Ball.....] 58 | 500 |3:S..... S.A.E. 2340 and menders; housings; axles; jacks; 
No S-L R-W is | 5 {Int is | 5 |int.....|Ball.....|Ball.....] 6014 | 750 |C-S.....]S.A.E. 2340 1 cniuiliniie: : : 
No SI R-W....| 20 | 6% |Int..... 20 |6% |Int..... Ball.....|Ball..... 68 | 1200 |S-S.....|S.A-E. 2340 amp brackets; lubricators; mud guards; 
Yes......{Opt.....]D-S , ft hind eee on Ball.....| 56 | 300 |C-8.....|Alloy Steel Soar iain os eet a pie 
r - “ a ? x ? z ? ’ ’ x ’ 
No Bev R-W.. 12 2 Ext 12 2 a Ball. Ball. . 56 200 [M...... » brass, circulation; pump connections; 
eee eee R-W....].12 | 134 - 12 | 13¢ |Int.... |Roller...{Roller...] 56 | 200|M-I....|Chromester Steering apparatus; steering knuckles; 
Me ee ee eee ene a Se ee SS =: 2 eee oe Alloy steel} steering wheels; steering levers; steer- 
No Sp......|R-W TG eee Int..... BiGht.... (BaeR.<..1 BOG de. ..ccfrce- sai Alloy steel ing yokes; steps; tire protectors and 
? oC & > VW J O54 . . . . . 
No .&B.. R-W. _ "EE Seer ES SE! ere |) ee eee Alloy steel antiskids; tire repair tools; universal 
No RR ccas R-W 12%6¢) 2 |Ext.....[12 |2  [Int..... Roller.. .|Ball.....] 56 284 |P-S..... Ch.Ni. steel joints; vulcanizers; windows, curtains; 
Xo B R-W 143% | 2 Ext.. 14 2 fab..<:. Roller.. .|R.&B...| 56 309 |P-S..... Ch.Ni. steel windshields 
No B.......1R-W 1634) 2 |Ext.. 16 |2  |Int..... Roller. .|R.&B...| 56 350 |P-S..... Ch.Ni. steel ‘ : , . 
7 i we an , ms Sera Clocks and forgings are classified with 
N B R-W.. 14 1 nt.. 14 34 eee au. ....4eOre,..1 & M-I.....|Nickel steel ° . 
No B R-W 16 |2 \Int.....)16 | 2 [int..... Ball.....|RorB...| 57 M-I.... .|Nickel steel other clocks and forgings under items 
Xo B R-W 16 |2 {Int.....)16 | 2  [Int..... Ball... .|RorB...] 60 |...... M-I.....|Nickel steel 368 and 393, respectively. 
No B.. R-W. 18 244 |Int.. 18 2 «(Mint ..... a | oD See ie a ee M-I..... {Nickel steel 
Yes.....1B.. R-W. 20 Sie finks...<. 20 234: Hat... Ball..... RorB...| 6034 |...... M-L.....|Nickel steel 
Ye _B.. R-W 24 3 Int 24 3 iab. .... Ball...../RorB...| 734 }..... C-8.....| Nickel steel ; 
No Bios 2-W 14 134 |Ext. 14 2 a Roller...|RorB...| 56 235 |P-S..... S.A.E. 3135 The Tractor in Egypt 
, ae eee R-W....] 14 454 |Int..... 14 454 |Int.....|Ball.....|Ball.....] 56 475 |M-I....|Alloy steel ; 
Yes... ..|B. R-W 14 154 |Ext.. 14 | 456 Int. -|Ball... Ball... 56 500 |C-S..... Alloy steel HE people of Egypt show signs of 
Ye a B.. R-W.. 16 4° Ext 16 4% a ee Se. ae 700 2 re AMOY stee: breaking away from the custom of 
ee Rees R-W | 14%e | 28 Ext. Bn 4 24 Int. oe Roller... Roller... 56 267 Sted... . SAE 3140 waiting for the Nile to overflow in order 
No _ eee R-W....] 15' | 3%6 JExt.....] 15%6 | 3%6 |Int.....|Roller.../Roller...| 5 Steel... .)5.A.1. 666 
“es ER RW...) 16 314 |Ext.....] 1554 | 344 |Int..... Roller.. .|Roller...| 56 381 |S‘eel....|S.A.E. 3140 to plant seed. Cast thy bread upon 
We: . 5.csiees ee R-W....) 15 | 4% Ext eo 5 4s 6 Int Roscd Holler... Roller... 58% 408 Sted... SAR. 3140 the waters” is a proverb which is being 
N ..|B-Sl R-W.. If 43 ee %e |[nt..... oller...}Roller...j 5 9 |Steel....)S.A.E. . 
pie Opt.....JR-W.. 18 | 5i%e |Int.....] 18 | 5tM%e Int... Roller... {Roller...] 5814 | 821 |Steel... .|S.A.E. 3240 uprooted by the prosaic farm tractor, 
Yes. ....0<fODb.00.. R-W....1 21 534 jInt..... 21 534 |Int..... Roller. .|Roller...| 6514 | 1245 |Steel.... S.A.E. 3240 and the market thus opened is widening 
Yes Opt..... R-W.. 24 574 |Int 24 5% jInt..... Roller...|Roller...} 6914 | 1724 |Steel....}S.A.E. 3240 d aily “ 
a . 
No a. See R-W. 14 2 Pit... 28 Roller.. .}Roller,..} 56 285 |Forg....|Nickel steel The market is peculiar, however _ 
No 6 oe R-W.. 15 214 |Ext.. 15 214 |Int.....|Roller...}Roller...| 56 365 |Forg....!Nickel steel th ar r di “4 ever, be 
Ne Bo R-W....117 | 2% JInt..... 17 | 24 Int aoe Roller... Roller... 56 506 Forg #2 Nickel sted —_ ae physica = — are pecu- 
Ne el ci R-W....] 18 24 |Ext.. 18 214 jInt .|Roller...|Roller...| 5 560 |Forg....|Nickel stee! lar. anv sections 
y Se TRiw | 90 | ang pext220!] 20 | 213 |int. 2222|Roller..‘!Roller..| 58 | 596 |Forg. . . .|Nickel steel Sie a y sections of the country are 
Ni S-L R-W....] 19 314 |Int.. 10 | 416 |Ext..... Roller.. .|Roller...] 6714 | 975 |Forg....|Nickel steel cut up by irrigation canals, over which 
No S-L R-W. 19 316 - ee 10 416 a Roller.. .| Roller... 6714 1100 |Forg .| Nickel steel are light bridges that must be erossed 
Aantedinal ae sr eres ee cas Manama aaa: GaGa! Glen: Gl Cheng tents We ts tte ek Ghee 
fo Ben wd |e at | we | 6 Nat Heat etd S| GE etd «farm machinery. The tractor must be 
ee, ere ew .. v4 4/Qq jAMl..... & jinl..... | | — whee. ee [NI - ms a a 
Yes B. R-W....| 20 | 215 |Int..... 15 | 2% |Int. ....]Ball..-.JOpt.....] 5734 | 700 M-L.....|Niekel steel light, ranging in weight from 2,500 to 
Yes _ eee R-W.. 20 2% |Int..... 15 2% |Int..... a .|Opt... 5914 975 -I.....| Nickel stee . 
a RW. | 20 | 236 |Int..... 13 | 204 |int...__|Ball..|JOpt.....] 60 | 1020 |M-I... |. |Nickel steel 4,500 Ibs. There is a demand for about 
Yes......|B.......)R-W....] 24 [314 |Int. 18144 | 344 |Int..... Ball.....|Opt.....| 67 | 1400 |M-I.....]Nickel steel two sizes of tractors, one of which should 
a be capable of plowing five acres a day, 








and the other fifteen acres. 





Item 491.—Steel balls, adapted for use 
on bearings of machinery and vehicles, 
general, 1714 per cent; preferential, free; 
steel balls, 

Item 506.—Manufactures of wood, not 
otherwise specified, general, 32% per 
cent; preferential, 17% per cent; bent 
woodwork, unfinished. 

Item 562.—Oiled cloth and tape, not 
otherwise specified, general, 37% per 
cent; preferential, 20 per cent; tire re- 
pair tape. 


Item 567.—Manufactures of wool or 
worsted, not otherwise specified, general, 
35 per cent; preferential, 30 per cent; felt 
washers and dust rings. 

Item 592.—Vehicles, not otherwise 
specified, and rubber tires, general, 42% 
per cent; preferential, 22% per cent; 
tires, rubber; tire repair kits; tire valves 
and stems. 

Item 609.—Belting, of leather, general, 
30 per cent; preferential, 15 per cent; 
belts, fan, leather. 


The fuel most readily vailable for trac- 
tor use in Egypt is kerosene, which can 
be obtained in all sections of the coun- 
try, while gasoline can be had only in 
the large centers and costs 65 cents a 
gallon, although the pre-war price was 
as low as 25 cents. Kerosene can be 
purchased for 30 cents the gallon now, 
and normally sells at 18 cents. A factor 
tending to cheapen fuel is the discovery 
of oil fields in Palestine and the Red Sea 
Coast. 
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S. A. E. Standardization Work in 1919 


Progress has been steady and the results will aid the manufacturer in quan- 


tity production. 
terment idea. 
been commenced 


been revised with a view of bringing present prac- 
tice to the plane of a much-desired international 
standard. The adopted design follows that recommended 
by the British Engineering Standards Association, except 
that the maximum projection is 3 in. instead of 3% in. and 
the length of the threaded portion is 13/32 in. instead 
of 21/64 in. The number of threads is approximately 
seven instead of five. The changes will not prevent the 
use of these spark-plugs in British engines, while the 
standard sizes are already in use on a large number of 
American machines. 
Sizes of nuts for machine screws were considered care- 
fully, and the table submitted by the Miscellaneous Di- 


‘ ERONAUTIC spark-plug shell dimensions have 


vision in conjunction with the A. S. M. E. Committee was — 


finally adopted, after consultation with the leading manu- 
facturers. The divergence between these sizes and those 
formulated by the Aeronautic Division a year ago was 
not thought objectionable, as machine screw nuts, on 
account of large tolerances and width limits, are con- 
sidered undesirable for aircraft work. The Aeronautic 
Division has deviated from automobile practice in making 
the thickness of the nut three-fourths the diameter, in- 
stead of seven-eighths, and has also selected an additional 
series of thin nuts. In standardizing machine screw nuts, 
the idea of keeping down the number of wrench sizes was 
borne in mind. Also, the short diameters were specified, 
and the long dimensions were not added, because users 
would complain of error if approximate fractions were 
given. The short diameter is all that is required for 
manufacturing purposes, and it was contended that a 
separate sheet of long diameters is an easy thing to pro- 
vide for purposes of designing and calculating clearances. 

Leaf springs came in for a thorough revision, owing 
to the fact that many of the older forms had become 
obsolete. The series described a little farther on in this 
article has been adopted and is thought to be ample for 
all commercial requirements. The changes were made 
with a view of including standard articles to be had on 
the market. 

Freed from war requirements, standardization during 
the past year has proceeded along broad industrial lines. 
Electrical equipment, engine construction, bearings, 
springs, iron and steel, lighting, tractor, motorcycle, 
transmission, truck, miscellaneous, tire and rim divisions, 
all contributed their share to the progress. 

Referring to the subject of ball bearings, additions to 
the list of separable (open) type bearings have resulted 
in a more regular and logical progression in bore sizes 
than in outside diameters; it was thought undesirable, 
however, to change widespread practice merely for the 
sake of being academic. In the past, these hearings 
were generally known as magneto bearings, owing to 
their accepted use for that purpose, both here and abroad. 

A sleeve or cylindrical type of mounting for starting 
motors was adopted as the S. A. E. standard, on the 
recommendation of the Electrical Equipment Division. 


Release from war activities gave impetus to trade bet- 
An extensive program for the coming year has already 


| 2 & gS ee id, i 


A cylindrical portion of the gearshift housing slides 
into a bored hole in the bell housing. The arrange- 
ment is intended mainly for outboard mesh installation 
and is not well suited to inboard construction. 

Owing to differences of opinion regarding specifications 
for non-magnetic shims for magnetos mounted on cast- 
iron pads, the subject was reconsidered during the year, 
with the result that 1% in. shims and bronze bolts were 
adopted, and the thickness of the shim is to be added to 
the distance from the face of the mounting pad to the 
center of the magneto shaft as given in the S. A. E. 
magneto dimension table. A grid construction for the 
shims is considered preferable. 

Owing to the rapid growth of the farm lighting plant 
industry, the matter of rating batteries for this service 
has been the subject of careful consideration for some 
time. It was felt that the old way of rating batteries 
by the 8-hr. or other short discharge period did not indi- 
cate the capacity under usual working conditions. A 
standard method of determining battery capacity has 
been adopted, according to which the rating shall be de- 
termined at an initial temperature of 80 deg. Fahr., and 
the rated capacity of farm-lighting batteries shall be 
based on a final voltage of not less than 1.75 volts per 
cell for lead batteries. 

The period of discharge corresponding to the rated 
ampere-hour capacity is to be definitely stated. In the 
rating of farm-lighting batteries, which discharge in- 
termittently or over prolonged periods, the maximum 
capacity rating is to be limited to that obtained over a 
period of 72 hours. Standard tests are to be at the rate 
of one-twenty-fourth of the ampere-hour capacity of the 
battery for an initial period of four hours, followed by a 
sixteen-hour rest, and then by two eight-hour periods, 
each followed by a sixteen-hour rest. After the last rest, 
the final discharge period is to be four hours. 

These rules are applicable to nickel-iron batteries also, 
except the final voltage per cell. The short initial periods 
of testing make it possible to commence the tests at noon 
and end at noon. It has been the custom to give the 
eight hour ratings, from which manufacturers can ar- 
rive at ratings for other periods if desirable, but the 
public ordinarily is not able to do this, and it was felt 
that the 72-hour rating conveyed to the average user the 
impression that he is obtaining maximum returns for his 
money. This is very desirable from the point of view 
of the salesman, and really makes no difference from the 
scientific standpoint. 

Standardization of tractor wheels and component parts 
has been considered and carried through as far as thought 
desirable, leaving to the future the completion of this 
work. There has been a demand for definite standards 
on account of the tendency toward legislative action and 
also on account of the wide diversity in design and di- 
mensions, frequently in opposition to the best engineering 
practice. 

Revision was made in the list of pneumatic tires and 
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rim sizes for passenger cars and commercial vehicles in 
conformity with the joint recommendations of the Na- 
tional Automobile Chamber of Commerce and the Rubber 
Association of America. Every effort is being made to 
limit future production to these sizes. 

The carrying capacity of solid tires is a subject that 
has been proposed heretofore for standardization, but 
progress was necessarily slow on account of the far- 
reaching effects of any action on the part of the Society. 
Both the Tire and Rim Division and the Truck Standards 
Division have been working on the subject for a consid- 
erable time, their efforts finally culminating in the adop- 
tion of tables printed on an adjoining page. Several 
years ago, the entire subject of carrying capacity of solid 
tires was voted down by the Society after having been 
brought before that body by the Standards Committee. 


Annular Ball Bearings 
Separable (Open) Type 


The accompanying tables show the standard ball bearings used in 
magnetos and other small machines. 



























































| WIDTH OF 
Bore DIAMETER INDIVIDUAL CorNER 
Bearing RiInGs Rapivus 
Number 
| 
| Mm. | Inches Mm. Inches | Mm.| Inches | Mm Inches 
5 | 5 | 0.19685] 16 | 0.62992 5 | 0.19685] 0.2 | 0.008 
6 6 0. 23622 21 0.82677 7 0.27559 0.3 0.012 
7 7 0.27559 22 0.86614 7 0.27559 0.3 0.012 
8 8 0.31496 24 0.94488 7 0.27559 0.3 0.012 
9 9 0.35433 28 1.10236 8 0.31496 0.3 0.012 
10 10 0.39370 28 1. 10236 8 0.31496 0.3 0.012 
11 11 0.43307 32 1. 25984 7 0.27559 0.4 0.016 
12 12 0.47244 32 1.25984 7 0.27559 0.4 0.016 
13 13 0.51181 30 1.18110 7 0.27559 0.3 0.012 
14 14 0.55118 35 1.37795 8 0.31496 0.5 0.020 
15 15 0.59055 35 1.37795 8 0.31496 0.5 0.020 
16 16 0.62992 38 1.49607 10 0.39370 1.0 0.040 
17 7 0.66929 44 1.73229 11 0.43307 1.0 0.040 
8 18 0.70866 40 1.57481 9 0.35433 1.0 0.040 
19 19 0.74803 40 | 1.57481 | 9 0.35433 1.0 0.040 
Annular Ball Bearings 
Extra Small Series 
“a ee l 
| | WIDTH oF 
Bore DraMeETER | INNDIVIDUAL CorNER 
Bearing {INGS Rapivus 
Number H 
Mm. Inches Mm Inches Mm. Inches Mm. Inches 
9430 4 0.15748 16 0.62992 5 0.19685 0.5 0.02 
9431 5 0.19685 19 0.74803 6 0.23622 0.5 0.02 
9432 6 0. 23622 19 0.74803 6 0.23622 0.8 0.03 
9433 7 0.27559 22 0.86614 7 0.27559 0.8 6.03 
9434 s 0.31496 22 0.86614 7 0.27559 0.8 0.03 
9435 9 0.35433 26 1.02363 8 0.31496 0.8 0.03 
: 


























Annular Contact Ball Bearings 


Ball bearings of the angular contact type are identical in sizes 
and boundary dimensions with S. E. Standard Annular Ball 
3earings in the Light, Medium and Heavy Series. 


ANNULAR BALL BEARINGS 
Temperature for Measurements 


The tolerances are applicable only when the bearings and measur- 
ing appliances have been brought to a uniform temperature, as for 
instance 68 deg. fahr. In case of question as to measurements, gages 
officially checked by the United States Bureau of Standards shall be 
considered as final. These tolerances are understood as referring to 
the dimensions of ball bearings, and not to the dimensions of meas- 
uring instruments. When it is desired to measure bearings by the 
use of maximum and minimum gages, the dimensions of the maxi- 
mum gage shall be 0.0001 in. over the maximum bearing dimension, 
and the dimension of the minimum gage shall be 0.0001 in. under the 
minimum bearing dimension. 

The above paragraph specifying the temperature at which tolerances are 
applicable to bearings and measuring appliances applies both to annular (radial) 
ball bearing tolerances and thrust bearing tolerances. 


Definition of Eccentricity 


The eccentricity of the inner race is that lack of running truth 
noticed upon the stationary outer race when rotating the inner 
race and balls upon true centers. 


Since that time, however, there have been continuous ex- 
periments by the rubber companies, with results that 
merit the support of the Society. 

This movement has been given the closest attention 
by the manufacturers, who have aided in every way pos- 
sible. It is understood that solid tires will not be guar- 
anteed for replacement by manufacturers if the carrying 
capacities now adopted are exceeded by any user. These 
capacities are to be printed by the manufacturers in con- 
nection with price-lists. 

In addition to the revised and new standards printed 
on the following pages, numerous recommendations for 
new standards were acted upon favorably by the Standards 
Committee early this month. These recommendations will 
be voted upon through the mails before they actually be- 
come S. A. E. standards or recommended practices. 


The eccentricity of the outer race is that lack of running truth 
shown upon a suitable indicator during the rotation of the outer 
race and balls upon the inner race fixed upon a stationary arbor. 


Barrel Mounting for Starting Motors 


For Outboard Mesh Installations Only 
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Nuts for Machine Screws 
Size A 
Short Nominal 
Diameter Thickness 
No. Decimal 
Ot 0.060 \ , —_— 
lf 0.073 540 0.055 
2 0.086 46 0.065 
3 0.099 ot 0.074t 
4 0.112 \4 0.084 
5 0.125 %ot 0.094f 
6 0.138 He 0.104 
8 0.164 Io \% 
* 
10 0.190 % %u 
12 0.216 Ke ho 
14 0.242 6 He 
18 0.294 Xe % 
20 0.320 1%, A 
¥* 
24 0.372 1V6 56 
* 
30 0.450 25/5 3 














*Intermediate sizes are special— 7 9.36, 33, 26, 38 

Their dimensions are the same as for— 6, 8, 14, 20, 24, 24 

{Made from bar stock only. 

tUnless made from bar stock, Nos. 3 and 5 will be made the same 
dimensions as Nos. 2 and 4 respectively. 

Table gives all stock sizes for square and hexagon machine screw 
nuts of brass, iron and steel. 
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Engine Support Arms—Truck 















































s. A. E. Flywheel 
Housing B Cc D E F G R 
PR bin dreeeosiweede 2314 | 2634 | 2834 2 2% 1 0.750 Ye 
Nos. 2,3 and 4.......] 23% | 24% | 2534 |] 2% | 145 5% | 0.625] % 











Spark-Plug Shell—Aeronautic 


Spark-Plug Thread Dimensions 






































MAXIMUM MiInmuM 
Diameter Nl : 
Mm. | Inch Mm. Inch 
Outside (Full)....... 17.975 0.70768 (0.708) 17.850 0.70275 (0.703) 
Pitch (Effective) ..... 17.001 0.66933 (0.669) 16.876 0.66441 (0.664) 
Root (Core).........| 15.864 0.62457 (0.625) 15.739 0.61964 (0.620) 
' 
Tapped Hole Dimensions 
Maxum MINIMUM 
Diameter 
Mm. | Inch Mm. Inch 
Outside (Full)....... 18.312 0.72095 (0.721) 18.187 0.71603 (0.716) 
Pitch (Effective).....| 17.176 0.67622 (0.676) 17.051 0.67124 (0.671) 
Root (Core)........-1 16.201 0.63783 (0.638) 16.076 0.63291 (0.133) 














Spark-Plug Shell—Aeronautic 


Thread 18 mm. 1% mm. pitch. 


Form of thread: International standard (same as U. S. standard, 


only % as much truncation at root of thread). 

















MaxIMUM MINIMUM 
Dimension 
Mm. Inches Mm. Inches 
BE ras, a ns Soanuian oer 18.50 0.728 18.00 0.709 
LEE CTC ee Oey Fo kes: 0.625 
Se See okt age) 17.97 0.708 17.85 0.703 
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All dimensions below the shoulder are identical for both sizes of 
spark-plug shells. The spark-plugs can be turned in by hand, using 
a wrench only for final tightening, if the taps are made to dimen- 
sions as follows: 




















THREAD LIMITs 
Diameters Nominal 
Dimension 

Spark-Plug Tap 
OualetA)....... 0.875 0.872 Min. | 0.877 Min 

0.875 Max. 0.879 Max 
Pitel (8) e628 0.839 0.836 Min. 0.841 Min 

0.839 Max. 0:843 Max 
Reet (C) «osc sceck 0.803 0.800 Min. 0.805 Min 

0.803 Max. 0.807 Max 














The nominal tap-drill diameter is 13-16 or 0.8125 in.; the mini- 
mum diameter is 0.810 and the maximum 0.813 in. 


Spark-Plug Terminal Threads 


The standard thread for spark-plug terminals is No. 8-32 (0.164 
in. dia.) A. S. M. E. standard thread. 


Spark-Plug Shells 


The dimensions of the hexagon for the 18 mm. diameter, 14% mm. 
pitch spark-plug for motorcycle practice are the same as those for 
aeronautic recommended practice. The thread and tapped hole to!- 
erances for motorcycle practice however are given in the following 
table: 

SPARK-PLUG THREAD DIMENSIONS 














MaxIMUM Mintuum 
Diameter 
Mm Inch Mm Inch 
tn | ee * 2 ae 0. 706 
Pitch (Effective).....] ...... 72? ae 0.667 
ee i ieee 7 ae 0.623 
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Spark-Plug Tapped Hole Dimensions Eye Bushing and Bolt Tolerances 
MaximMuM | MIy imum Theencter 
Diameter pe Part Tolerance, In. 
| | path ont a ea. ne Sear: Sahai 
Mm. Inch Mm. Inc: 
fiw | ay ee rr re: +0.001  —0.003 
Pin cEMective). + | 0.674 | iene 1 0.672 Bolts for bushed eyes................. —0.005 —0.008 
Root (Core) ~ | 0.636 | 0.634 . —_—— -———| ——_—-—-—-—- SEE 
iets rr +0.001 —0.004 
Leaf Point Nomenclature Ground bolts for unbushed eyes......... —0.006 —& 009 
rr as _ a io Unground bolts (hot-rolled) for un- —0.006 
\ \ GONE oasis siic. 4c qess Mx srk Px Rperentnes Max., so as to use stand- 
| ard reamers 


| Va 





No. 1 No. 2 No. 3 No. 4 
Round Half Round Square Blunt Diamond 
From the Third Report of the Springs Division accepted by the Society 
January, 1913, and the Sixth Report adopted by the Society March, 1917. 
Revised April, 1919. 
Leaf Points 
The Leaf Points shown under “Leaf Point Nomenclature” are 
Ss. A. E. Recommended Practice as follows: 
Leaf Points Nos. 1, 2, and 8 for rolled tapered leaves. 
Leaf Points Nos. 3 and 4 for full thickness leaves. 
Rebound clips to be used in all cases. 
From the report of the Springs Division, adopted by the Society, April, 1919 


Finish of Springs 


Biack. All plates left in the condition in which they leave the 
heat-treating process. 

HALF BrIGHT. Outside surface of the eyes and the upper exposed 
portion of the plates ground or polished free from scale and 
the remaining exposed surfaces left black. 

Bricut. Outside surface of the eyes and the upper exposed portion 
of the plates and the edges of the plates ground or polished free 
from scale. Exposed surface on bottom left black. 


Center-Bolts 























Spring Width, Diameter | Diameter | Thickness 
In. Bolt Head Head 
a | = en ae anne 
1 l4 3 9 | 5 1g 3 
Passenger : feed : 2, 1 ~s ‘a . we 
Cars : ; R 
- 214 and 2'% | 16 3, 
— — | . ae 
2 } 716 3 78 
Commercial 214, 272 and 3 | 7s | Ae 7 
Vehicles ‘ oe Te ee | 7 : ; - ; a 
|314 and 4 4e bs % 
pate — ~~ ee ee 
Over 4 4 6 
' 
| 








All dimensions in inches. All threads S. A. E. standard. 

Where passenger car springs are of greater width than 2% in. 
use center-bolts specified for commercial vehicle springs of similar 
width. 

Center-Bolt Nuts 

U. S. standard cold pressed blanks tapped with S. A. E. standard 

thread should be used for spring center-bolt hexagon nuts. 


Tests for Parallelism 
Eyes of main leaves to be parallel and square, within specified 


limits, to the main leaf and parallel to each other. The test to be 
made by inserting two 3-foot bars in the eyes as shown. 
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From the Fourth Report of the Springs Division adopted by the Society 


August, 1915. Revised April, 1919. 


Wrapped Eyes 
Where drive is taken through springs on commercial vehicles, the 
second plate may be loosely wrapped around the eye at the driving 
end. In all other cases, wrapped eyes should not ,be used. 


Width of Spring Ends 


Spring ends should be finished to a width of 1/16 in. less than the 


nominal width of the springs, with a plus or minus tolerance of 
0.005 in. for passenger cars and 0.010 in. for commercial vehicles, 


to a point far enough back on the spring to allow free shackle 
movement or free sliding movement in case of flat-end springs. 
adopted by the 


Report of the Springs Division 


Revised April, 1919. 


Fourth 
1915. 


the 
August, 


From 
Society 


Frame Brackets 


Frame brackets at the point of connection with spring eyes should 
provide sufficient clearance to allow the eye of the spring to work 
freely without the necessity of grinding the outer diameter of the 
spring eye or machining the inner radius of the hooded portion of 
the bracket. 

The inner radius of the bracket hood should be determined by the 
following formula: one-half of bolt diameter plus % in. for bushing 
wall, plus % in. for maximum thickness of spring leaf, plus \% in. 
for clearance. The formula would then read: 


R=— + %§ in. 
9 


where R= inner radius of hood. 
D = diameter of shackle bolt. 


@,; 6 


<o- 
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The distance between the ears of bracket hoods should be 0.010 in 


greater than the finished width of the spring eyes, with a minus 
tolerance of 0.000 in. and a plus tolerance of 0.005 in. The distance 
between the ears of bracket hoods should be 0.010 in. greater than 
the finished width of the spring eyes, with a minus tolerance of 
0.000 in. and a plus tolerance of 0.005 in. for passenger cars. For 
commercial vehicles the minus tolerance should be 0.000 in. and 
the plus 0.010 in. 

These recommendations also apply to the location of bars and the 
width between bosses where bar shackles are used. 


Spring Widths and Lengths, Eye and Clip 
Diameters for Passenger Cars 




















| Approx. 
Load per Recom- Eye Spring 
Shipping Spring mended Spring Diam- Clip 
Weight Loca- (With | Spring Width, eter Diameter, 
of Car, tion Passen- Length, In. (See In. 
Lb. gers), In. Notes) (Alloy 
| Lb. Steel) 
Under 2500 |Front 38 134 54 ly 
Rear 52 134 or 2 54 ve 
2500 to 3000 |Front 40 134 or 2 5% ve 
Rear To be 54 2 56 * 
3000 to 3600 |Front determined 40 2 54 54 
Rear 56 2 or 24% 5% 5% 
3600 to 4200 |Front 42 2or 24% 34 5% 
Rear | 58 244 or 24% % % 
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Spring loads are for total loads with passengers and equipment. 
Where rear springs take drive or both drive and torque, add % in. 
to eye diameter on driving end. Where rear springs are used in 
cantilever form, the center trunnion pins should be of a diameter 
te equal one-half of spring width. 


The table of width and spring clip diameters is formulated not 
from a standpoint of theory, but from what is at the present time 


accepted practice, both in this country and abroad. The widths 
given are those recommended by the various spring manufacturers 
for the loads specified. 

Shackle bolt diameters shouid be formulated solely from the view- 
point of possibility of lubrication, keeping the pressures at approxi- 
mately 400 lb. per square inch or lower under total loads. Because 
of small bearing surface the bolts in the shackles should be posi- 
tively prevented from oscillating in the shackles. 

The term ‘“‘spring clip’? shall be used to indicate the forging that 
fastens the spring to the axle. S.-A. E. standard thread shall be 
used for the spring clip shank. The standard nut for spring clips 
should have S. A. E. hex nut dimensions, except that the height 
should be one and one-half times the diameter of the threaded 
portion of the clip. 

Heat-treated steel spring clips shall be used in all cases. 


Spring Widths and Lengths, Eye and Clip 
Diameters for Commercial Vehicles 

































































Sprinc Cup 
Approx. Diam. (ALLOY 
Load : ’ STEEL) 
per Spring Min. Eye 
Capacity, | Loca-| Spring, Width, Length Diam 
Tons tion Lb. In of Spring, (See 
(Truck In. Notes) | Spring | Spring 
Loaded) Set on | Under- 
Axle slung 
34 Front 2or 244 40 34 54 34 
Re: ir 2or2% 0 % 5% 34 
1 F ront 2o0r24 40 34 4 34 
Rear 2% or 24% 50 1 34 % 
1% ~~ ‘| Front To 2% or 2% 42 34 34 ¥, 
Rear 2\4 or 3 54 1 % 1 
—- —-—-} —--—— be 
3 Front 24% or 2% 42 3 34 % 
Rear deter- 3 54 1% % 1 
3% Front mined 2% or 3 44 % % 
Rear sor4 56 144 1 1% 
5 F ront. 3 41 % % 1 
Rear tor 5 56 1144 or 1 1% 
flat end 
7 Front 3 46 1 1 1% 
Rear 5 58 114 or 1% 1 
flat end 
Notrs.—The column “Capacity, Tons,’’ is intended only to indi- 


cate the general truck capacities on which the corresponding usual 
spring sizes are used. The above table applies to all types of drives. 

Where rear springs are underslung, add \% in. to clip diameter. 
In case the rear springs take drive or both drive and torque, the 
spring eye should be the same in diameter on the drive end as on 
the other end, and in agreement with the above table. Considering 
strength of the main plate, it is believed more desirable to put a 
heavier load on a bushing than to risk opening up the eye, which 
might happen if the eye were increased in diameter. 

Heat-treated alloy steel spring clips shall be used in all cases. 


Rebound Clips, Spacers and Bolts 
‘ct 
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>aKK 





























For Passenger | For CommeErciAL VEHICLE 
| Car Springs | Sprincs (ALtso CANTILEVERS 
; (Except Canti- ON PassENGER Cars) 
Dimensions | levers or when 
| wider | 
than 214 244, 24%, 3 In. | 31% In. Wide 
; | In. ) Wide and Over 
“TER Bs | ‘ * . 
ae een | 7 f t 
C BAe wi Woe: whe af ava ae eher at 4 M4 
PR ow svh list cocidaatiotns le | he AG 
DS ye ene 3) 1 1\4 
Ue ee ey 3, 1 58 
ID cc srtedvahescith | he % % 
ere ee Ae ee ae | 32 732 732 
I (dia. rivet) ene ar | y 6 3, x 
J (omit with in-| 
verted clips)... . | 11% 1349 "Ge 
k Sedaka Gieuits? Oop oie elise) SE aoe 516 3 Ke 
Nas SER eer ane es. —I18 1 §—16 U.S s—14 T 
ls ee ane. hans Faia Tho Iho 2564 
i ae A eee aed 8: y V6 25/0 
O Sgr ee ee ae eee eee tho 10 Ke 
Ae ee ly, He 2830 
Q Oi canis Soule 13 ish Get vit sti is 
ee a Ae 56 
g C= ° 2) Not less than | 18 to 20 (0.049 | 15 to 17 (0.072 
20 (0.035 in.) to 0.035 in.) to 0.058 in.) 














*To be 1/32 to 1/16 in. greater than nominal width of spring. 

+To be made to suit spring. 

**To be 1/32 in. greater than nominal width of spring. 

NOTE: Clearance between the rebound clip bolts (or spacer tubes if used) 
and spring plates shall not exceed 3/32 in. fer Passenger cars or 3/16 in. for 
commercial vehicles. 


Round Pipe Flanges 


























Diam- | Length | Diam- 

Size | External | Thick- | eter of of eter No. | Size 
of Diam- ness, | Hub, C | Hub, D of of of 
Pipe, | eter, A B (Ap- (Ap- Bolt | Bolts | Bolts 

In. prox.) | prox.) | Circle 

1 + Ke ‘he 146 3 4 aie 
14 414 % 2516 A 335« 4 Ke 
1}4 5 6 25% 4s os 4 ly 
2 6 55 3's 1 434 4 5, 
2'3 ie 1g 38 146 5g 4 5, 
=—1/ a/ 5 

3 ; ‘ 6 1% ; 416 1s 6 4 5 
316 814 1346 4s 146 7 + 5 
4 9 ie 53s 13i¢ 734 S 55 
415 94 1316 51346 1% 734 Ss 34 
5 10 1516 O46 Ldic 814 Ss 34 
6 11 1 746 1% 91g Ss 34 




















a holes to be drilled 44 in. larger than bolts. 
. NOTE.—These dimensions conform to the American Standard 125-Ib. pipe 
ang. es, 
Threads to be American Briggs Stondard taper pipe threads. 
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Bases, Sockets and Connectors for Ground- Bases, Sockets and Connectors for Insulated- 


Return Systems Return Systems 
These Dimensions Have Been Revised and Now Conform to the These Dimensions Have’ Been Revised and Now Conform to the 
S. A. E. Standard Practice S. A. E. Standard Practice 
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- 2 I = = - : 
Head-Lamp Mounting Lugs and Supporting ae 
Prongs—Motorcycle 
° Head-Lamp Lens Siz 
a SAE. Slarrdard = ~24- P Sizes 
" Hex. Nit} & Trad, Outside Diameter of Lens Diameter of Prism Area 
SAL Standard 5 (8%) } Soe 64+ 
Light Lock Masher —# 8 +p M4 
" 9 +% 74 Mo 
SAE 5-24 916 he 84 
’ 3 sises fa i 3 L : 
= ° | Usable Thra. 7é (orig is a pera Rane Bape Me 22> 5 any ee Se ae 
79” 3.-4., is This standard applies to automobile electric head-lamps only and is intended 
/32 S86 kt _= to become fully operative by July 1, i921. 
ie 
_ -" Focusing Length of Incandescent Lamps 











OO PRTOS 
The standard* focal length for all electric incandescent lamps 
used in head-lamps for either electric or gasoline propelled vehicles 
; shall be 1144+3/s. in. as measured from the center of the filament 
Suppors117g FTOI9 field to a plane tangent to the nearer or locating side of the lock 
pins in the base. 

The longitudinal axis of the lamp filament at the focal point 
shall not deviate more than 5/g in. from the axis of the lamp base. 

It is recommended that these deviations be reduced by the incandescent lamp 
manufacturers so that the allowable deviations of the filament field from the 
axis of the base is no greater than one-half of the base of the filament field 
for any type of incandescent lamp. 











# 41/2. .-->* 





. *Blectric incandescent lamp manufacturers measure the focal length (light 

center length) from the open end of the base to the center of the filament field. 

. This distance is 1344 in. and corresponds to the S. A. E. focal length of 1% in. 
SI0uwt711179 Lug from the locating side of the pins to the center of the filament field. 
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Cable Terminals for Generators, Switches and Carrying Capacities and Inflation Pressures of 

































































Meters Automobile Pneumatic Tires 
Spade Type 
Fapric Tires | Corp Tires Corp TIrREs 
fl FOR PASSENGER | FOR PASSENGER | FOR COMMERCIAL 
aaa ON Cars Cars VEHICLES 
) i pue & 2 }\}) a Tire a> -areEE Urea Por gtanenni meee 
ar , i —~ a Size Maxi- Air Maxi- Air Maxi- Air 
v OUP aN & mum Pres- mum Pres- mum Pres- 
| ~ 7 SS Load sure, Load sure, Load sure, 
Se, J) \ J) | per Tire,| Lb. per |per Tire,| Lb. per |per Tire,| Lb. per 
a ee ———— Lb. Sq. In. Lb. Sq. In. Lb. Sq. In. 
3 \\_ ee s. Se See 1 ee RES! BOS oe 
k---@ y j 3 375 45 400 40 
— , ) a 314 570 55 600 50 Soca carne 
ea | 4 815 65 850 60 850 70 e 
jf \ | _ yp =~ a 
dl = 414 1100 75 1200 70 1200 | 75 
E loc B Fig.2 5 1500 85 1700 80 1700 | = 80 
’ _ 6 actin _— ia [oer 2200 | 90 
ad ee VJ | | 2 een: meee eve: | aan 3000 | 100 
) in Nenu s are errr. errs .... | 4000 110 
F aii. 32 *9 pre plnies bine Bh eens 5000 | 120 
*10 ewes rare jiiwe hw en 6000 — | 130 
\ | 
—_ “| ] | | | a ; , , 
Terminal Dia. of | | | he rhe loads ‘ and pressures for these sizes are S. A. E. Recom- 
Stud Sizes | Hole | B | C |D| EF | GH : La, Se re 
No. 8 (0.1640)| 0.1710 | | | ‘ 
enmine ! ia | x 1517] 0.081 Chains—Motorcycle 
T ( ( \ » | | | : | 
No. 10 (0.1900)| 0.2010 | } | | Mctoreycle driving chains shall be of the roller type with the 
——- = yeni |——_|——_ EF | 7 ee ee following dimensions: 
No. 14 (0.2420)| 0.2570 | 2%. | ' | '%6 | | % | : | 0.040 an te tis 
» ‘2B . 
a ‘i OR. Roller width, % in. _ 
Material: To be specified by user Roller diameter, @.40 in. 


NOTE.—The terminals as formed in Fig. 1 may also be formed as shown in 
Fig. 2. These terminals are not intended for use on ignition distributors. 


Motorcycle Rim Sections 





Cable Terminals for Generators, Switches and 
Meters 





Side Type 
—n D 44 / Pad Z> 
( LI E> 
-| , — 
\ &) | k es x 





/ ” 
BP 
JJ 
<2 
eye? 
nN 
Y 









































7 . ; 7 l | 
Terminal Dia. tad. | | | | 

Stud of B C D | I -1GIHIK | L| M 

Sizes Hole | 
‘siicseuiiainstneningaiiiiets — - = | — 
No. 8 (0.1640) |0.1710} 3 bie | 1% 5, | 3, | | 34 | sso | 86g | 1Ngy 
PE ae =o Se ee - es ae rae ‘ ie CC Rim Section 
No. 8 (0.1640) |0.1710 
ne ase 134, 13¢ , 136, 56 27 a | le | Xe | Ke 3/5 a z . 
No. 10 (0.1900) |0. 2010 | | Valve-Hole Size—Motorcycle Rim 
PE ARLE, Bee = ' ae IE } = = es 
No. 14 (0.2420) |0.2570} \/ 21/, | af | 134, | 3 wt we 8 Y 

te 





Material: To be specified by user. 


NOTE.—These terminals are not intended for use on ignition distributors. + 

















Flexible Metal Tubing 





*Outside Diameter, In. Sizes Vary by P 
% to and including 1% 1/16 in. 
15 to and including 2% 14 in. 
2%, to and including 4 % in. 


*As received from the tubing manufacturers, and not twisted The valve-hole is located in the center of 
tightly or loosely. 


the rim and midway 
between two adjacent spoke holes. 

















January 15, 1920 
Shrunk Center-Bands for Commercial Vehicle 
Springs 


The accompanying dimensions of shrunk center-bands have been 


used in some instances and are given for the information of those 
interested. 





| 
hatin, ages : 

ie, <staeee 
ey 




















Dean’ Sort Ron 



























































Fuomenved a 
Sotto tacBiale,  scamaseiggsa a } 
wenill 
Nibs 
Nibs are *4 in. diameter, 34 in. center to center where two are 
used. 
Valve-Hole Size—Automobile Rims 
Sr ae ae 
aaa 
Rim | Valve Hole *Vatve Hore 
Size Diameter Rim 
(A) Size 
Sanne Semenwietitleneres | C D 
314 5, bic iil sil sa ape 
desl necitilsimcelii anita 6 1% 
4 i, ——-—— ~ 
aime uemnes Gnas ween 7 5f AG 1% 
4%4 8 a 
8 To be determined 
All dimensions are in *Valve-holes for Giant Demountable 





inches. and Straight Side Rims. 
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Nomenclature of Roller-Chain Parts 








Bushi C9 Rolle 
"9 ‘Link Plate? —_ ae 
Pin Link Pin Link Plate Connecting Link 
CO 
a mon Inside Plate 


Offset Link 


(for Factory use only) 


Roller-Chain Dimensions 











Manufacturer’s *Chain Roller 
Standard Number Pitch Width Diameter 
2 "4 . 306 
215 5s | 35 .400 
3 44 H 1s 1539 
| 1 33 5s 
) 1% 34 34 
6 1% 1 4g 
Ff 13; : : 
S 2 1% 1% 
10 215 14 1%, 














Dimensions are in inches. 
*Distance between the inside plates. 


Wood Felloe Dimensions for Pneumatic 
Rims 


Tire 


slain 








Section C-C 





Valve Hole Dimensions for Demountable Rims 
Wood Felloe Dimensions 








Carrying Capacities and Inflation Pressures of 
Motorcycle Tires 














TIRE S1zE | MaxIMuM CORRESPONDING 

Loap INFLATION PRESSURE 

| Lb. per Kg. per Lb. per Kg. per 

In ' Mm Tire Tire Sq. In. Sq. Cm. 
24 60 175 79.5 35 2.46 
3 75 325 147.5 40 2.81 
34 90 400 181.4 45 3.16 











NOTE.—These values are in accordance with the recommendations adopted 
by the Tire and Rim Association and the War Service Committee of the Rubber 
Industry of the United States. 








Nominal Tire and Width (A) | Depth (B) 
Rim Size | 

30x3}s5 14 | 144+ hs, —O0 
32x34 1% 14%+%e, —O 
32x4 13, | 7 14+, —O0 
33x4 134 14+, —0 
32x44 215 } 14+ AG. —O 
34x414 2}, 14+, — 
36x6 3%4 | 1k+\, 
38x7 32%o | 15+ Me 
40x8 AY | 1K M6 
44x10 514 | 1+ Me 








Dimensions in inches. 
NOTE.—The above values correspond to those adopted by the Automotive 
Wood Wheel Manufacturers Association. 


Detachable and Plain Clincher Rims 


Valve holes in wood felloe for detachable and plain clincher rims 
to be same diameter as valve hole in steel rim. 
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Base Bands for Industrial Truck Tires Application of Solid Tires 
=a 8. 4. - yy Rag Rn . Po Bands for Solid Tires 

are aiso standar or industria ruc ires. Single Wheels Dual Wheels 
, 2x ; pores “* . 
BASE BANDS FOR SOLID TIRES 300314 ae o—. ~— 

‘ 34x34 36x5 36x5 or 36x10 

36x34 36x6 40x5 or 40x10 

32x4 36x7 40x6 or 40x12 

34x4 40x7 or 40x14 














Section Dimensions of Single and Dual Solid 
Tire Wheels 























































































































Nominal Width of | Thickness} *Felloe 
Tire Felloe and | of Steel Thick- 
*Corruga- Widths Band Band ness 
tions 
Base Limits 
Band; A B of C E G F In. |Mm.; In. | Mm.|In. |Mm.} In.} Mm. 
Size B 
No.}| D ee | ——-| ———} — —]—— ee 
Single wheels... . . 3 75 | 2% 57 | 4% |6.35] 1% | 38 
— ——|——]-——— 3% 90 | 2% 70 | %e | 7.93} 1146 | 38 
3 239 3% + Mo 516 16} 0.181 22% 346 54 4 100 34 83 | 5ie | 7.93 | 155 | 41 
3% %4 4% +4 1M, 18} 0.191 36 3% Y, 5 125 44% 108 | % | 9.52 | 2 51 
4 25% 4h + 33 20} 0.196 | 35%] 446 | Yes 6 150 5% 133 | 3 | 9.52 | 2 51 
5 2169 5% + Mo Ke 26} 0.189 | 45%] Se | Mes 7 175 614 159 | % | 9.52 | 2 51 
6 2% | 6% +4, %q | 32] O.185 | 55%] 6% | Mes Giant ¥singles for 
7 2%, | 7% + lo Ye | 36| 0.192] 65%, THe os dual wheels..... 8 200; 8 203 | % 19.5212 51 
8 % 8% +% Ke 40} 0.196 | 72% 54 10 250 | 10 254 | 3 | 9.52] 2 51 
10 \% 10% +% Ke 50} 0.196 | 92% 10 564 12 300 | 12 305 | % | 9.52 | 2 51 
12 % | 12% +%,4 % | 60} 0.197 | 112% | 12 %, 14 350 | 14 356 | 3% | 9.52] 2 51 
14 \ 14% +4 Ve 70} 0.197 | 132% | 14 54 
Dual wheels......| 4 100 8 203 | % | 9.52} 2 51 
5 125 | 10 254 | % | 9.52] 2 51 
= s e Ws ‘ P r r]<« r 
ST Se OE eeet te wee terete 6 | 150] 12 | 305 | % 9.5212 | 51 
*Either mill corrugated or dovetail facings may be used. ” o— i — | i ” 
*Tolerances for felloe thicknesses are +} in. 
Solid Tire Sizes Allowable Tolerances in Felloe Bands 
In, * Mm. In. Mm. | Pius MINUS 
32x3 75/660 36x6 150/762 
32x36 90/660 40x6 150/864 
34x314 90/711 36x7 175/762 In. | Mm.| In. | Mm. 
36x3 % 90/762 40x7 175/864 _ a S| ees 
32x4 100, 660 36x8 200/762 Band circumference before application.| 0 0 Vg 1.69 
34x4 100/711 36x10 250/ 762 Band circumference after application to 
36x4 100/762 40x10 250/864 wood wheels and circumferences of 
34x5 125/711 40x12 300/864 steel wheels...................---] Me | 1.59] Xe | 0.79 
36x5 125/762 40x14 350/864 See seeepenerenere 2 | 0.79] Yo | 0.79 
40x5 125/864 Thickness of band................... 0.006 4 0.15 | 0.006 | 0.154 
Radius of band after application...... “Me | 1.59] Me | 1.59] 
These sizes conform to those adopted by the National Automobile 

















Chamber of Commerce. Circumferential deviation from precise figure must be uniform across entire 
width of band. 
Radial deviations must not occur at diametrically opposite points. and there 
must be no flat spots or kinks in band on finished wheel. Either side of band 
when laid on a surface plate must not clear more than 142 in. at any point. 


Carrying Capacity of Solid Tires 





Solid Tire and Wheel Diameters, Wheel Cir- 




















Solid Tire | Up to and Including 36 In. 40 In. cumferences 
Width Diameter Diameter 
3 WOO Ff beaeee Nominal Outer Actual Diameter *Actual Circumfer- 
3% po ene Diameter of Tires Over Steel Band ence Over Steel Band 
4 (| i 
5 2500 2,600 
6 3300 3,500 In. Mm. In. Mm. In. Mm. 
7 4200 4,500 — ———— ; 
Ss 5200 5,600 32 810 26 660.4 811%, 2074.9 
10 7000 7,500 34 860 28 yet Be. 87314, 2234.4 
12 sie ee 9,500 36 910 30 762.0 94Y 2393 .9 
14 5.5804 11,500 40 1010 34 863.6 106 1% 2713.0 
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THE AUTOMOBILE 
Pneumatic Tires and Rims for Passenger Cars Solid Tire Sections 
and Commercial Vehicles 
os Solid Tire Width, In. *Total Sectional Area of 
It is recommended that pneumatic tires on passenger cars and Rubb Sa. I 
commercial vehicles shall be of the straight-side type in all except uDder, Sq. in. 
30x34% regular and 31x4-in. oversize, where only regular clincher 
type should be used. 3 To be determined 
3 6.75 
+ 1.40 
NoMINAL TIRE OVERSIZE TIRE-SEAT 4 10.75 
AND RIM TIRE Dia. Type 6 13.75 
Sizes (Rim) of c 16.75 
— Rim 8 19.75 
In. Mm. In. Mm. In. | Mm. 10 25.75 
a _ 12 31.75 
30x314 | 90/585 | 31x4 105/585 | 23 | 585 {Clincher 14 37.75 
32x34 | 90/635 | 33x4__ | 105/635 | 25 | 635 [Straight Side 
32x4 105/610 33x44 120/610 24 610 Straight Side *Includes both hard and soft rubber. 
33x4 105/635 | 34x41% | 120/635 25 635 {Straight Side NoTE.—The above values correspond to those adopted by the Solid Tire Di- 
32x414 | 120/585 | 33x5 135/585 23 585 |Straight Side vision, War Service Committee of the Rubber Industry of the U. S. A. 
34x41% | 120/635 | 35x5 135/635 | 25 635 |Straight Side 
36x6 150/610 | 38x7 175/610 24 610 |Straight Side 
38x7_ | 175/610 | 40x8 | 200/610 | 24 | 610 |Straight Side Ind i i 
175/6 i Straight 51 rial Tr Tir 
40x8 DOCTOLO |i ksvcws WY seen es 24 610 |Straight Side ndustrial uck os 
These tire and rim sizes conform to the joint recommendation of the N.A.C.C. T'iRE DIMENSIONS WHEEL DIMENSIONS 
and the Rubber Association of America, which contemplates that they will be — 5 : = 
the only sizes used by automobile manufacturers in the future. Nominal Sectional Wheel Felloe 
Diameter, In. Width, In. Diameter, In. Width, In. 
Inch Nomenclature es 
In inch nomenclature, nominal tire diameter = tire-seat diam- 10 3% 6 23% 
eter + twice tire cross-section diameter. Sizes are designated by 10 a 6 44 
giving outside diameter of tire and tire-section diameter, as (30x34). 16 314 12 937 
72 4 
Metric Nomenclature a a ; - 3% 
In metric nomenclature, the nominal diameter = tire-seat diam- : 37 6 Ly: 
eter. Sizes are designated by giving. tire cross-section diameter 2 we. 16 44 
and tire-seat diameter. When spoken, the size is referred to as 24 31% 20 234 
“90 for 585’; but is branded as 90/585. 98 Siz 24 234 
Sizes for Original Equipment 
It is recommended that manufacturers use as original equipment NOTES :—Wheel diameters shall be 4 in. less than the nominal tire diameters. 
the nominal tire and rim sizes, thus permitting the use of the over- The height of the finished tire is to be 2 in. for all sizes. 
size equipment given. The width of the wheel felloe is to be in accordance with the present S. A. Bl. 


standard truck tire practice and the rim diameter tolerances will be plus 0.005, 
minus zero, 


Bolt Equipment for Solid Tire Side Flanges 
Rims, Cleats and Lugs for Tractor Wheels 






































Tractor Front Wheels Nominal DiaMETER Bott Hote Circe Number of 
Outside Tire Bolts 
Diameter, In. In. Mm. 
Type Wheel Width of Rim sia 
Diameter, In. | Face, In. | Thickness, In. *30 2216 571.5 6, 9, or 18 
32 241% 622.3 8, 12, or 24 
Plain'flat plate rims. . 28 5 or 6 14 34 261% 673.1 8, 12, or 24 
32 5 or 6 3, 36 28% 723.9 8, 12, or 24 
36 5 or 6 % *38 3014 4 eC Y 10, 15, or 30 
42 5 or 6 36 40 3214 825.5 10, 15, or 30 
46 4,5 0r6 % *42 3415 876.3 10, 15, or 30 
Flanged'rims........ 28 5 u 
32 5 v4, All bolts to be % in. (12.7 mm.) diameter. 
36 5 ue *These sizes are not S. A. E. Standard solid tire sizes. 
42 5 ie 
46 4or 5 Me 
Edges of Felloe Bands 














Edges of felloe bands shall be rounded on all edges with radius 
Stock from which flanged tires are made to be 1 in. wider than not to exceed °/g in. (2.38 mm.). 
the face of the finished tire. 








hig UY, 
g ‘s, Z Z 
y % Z Z 

















Tractor Rear Wheels 
Yyy G Kf 5, 
rT > . . . y OP S2 
Wheel}Diameter, In. Rim Thickness, In. 4 
42 8 or 10 
54 10 or 12 
60 10 or 12 


| In measuring circumference of band, if there is not an allowance 
on the tapeline itself, a correction amounting to three times the 
thickness of the tapeline should be made. 


THameter of holes For Wis AT COME soo. 5.oisccekisc ws cewieiew dn 11/5, in. Note.—All of the foregoing, so far as pertinent, applies to metal 
Diameter of bolts for locking cleats. ..........cceccees coos SR Mm. wheels. 
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Hub Odometers for Commercial Vehicles Steering-Wheel Hubs 


An outgrowth of the war, this mechanism has been sanctioned by 




































































































































































usage and standardized. pe Ke e 
ples nace acre i- >| Ke === D-~--> 
i ' 
5" <--->} Water proof Gasket a4 ~  — 
ee | elemental A 4 
l. a ff 1 ”| Cemented to adel : s 
, wenn =f 2 e-----> | Odometer Re 7 ' | 3 S| 
/ | Movernent. WS it f< ~3 -F S| 
i ! NS: + —3 
WIN i ae 1 YY ® 
\ S Sy woe 3S = 8 Threads, . 4 \ 
ual ' US. Form. ot NI : 
a+ . | wie 
= — ' | Fs 
KX TA ' K = u 1 . x < 
: | 4 i— + 1 | 7*?s 
1 : ! me K i ess , ' ' £ . 
sl. Owing Pin , RK KR 
; i a! Riveted Flush . 4 & 
; ” i é — Ww ' Y 
ithe & | / of ; 4 iN x 
=| Ss mh } ° ' NY > ~~ A-- Ss 
I |4) Ss Hey a . 4 SS SX 
N - N H ' : QO 
, ; | \ \N 
5 eee as ee S \ 
ll pee ‘ 
1 ! 
Wheeebgtd- | joe i 
! Me a Rantliecondll. 
1 a e4 . y | 
¥. Ky ; Ye. ; ¢ | Tapers ner Ft | 
\ , ey P| ane ae 
Ve WA" Lock Nuts -' i | * 0.06252 - 4 
MQ GQ it 
| : SSS TAA A. . | All Threads U. S, Form 
eae a ae Set KC 1 | 
& 4 ; NS ; oes ee —— —— = 
' | 
Sins 1 | | 6 7 8 9 11 
— ae 7 OS Se: Se ee lee 
, 3 Bhs i nhe kc wats % 1 1's 1% 1% 
; 4 ee 0.870 0.994 1.118 1.242 1.490 
Set ...| 4-20 %-20 1-20 1%-18 | 14-18 
_ ree 0.8075 | 0.9217 1.0360 1.1502 1.3767 
I [ Se Sm Oe rere 1 Ve 1 13/6 1 13/5 2M, 2% 
ae Serekiste bird 1% 1%, 2 2% 233 
, ee ere 1% 1c 11339 15s 2 
M Siren tahutaleds 6 ide te" al 1 % iho 539 Bo Me 
| eee 1 1555 154. 113s 1'%¢ 
Bs. drs: a; Ssa-aieriass 3S ke M6 Ne % 
3 ’ | Serre 0.7997 0.9120 1.0262 1.1404 1.3650 
Tire-Pump Mounting ivonsia ween, 1%, 234 oN, 594 1% 
it errr Bio 5f0 446 7 (6 Y 
ae ee , Se 0.3569 | 0.4164 | 0.4552 | 0.5147 | 0.6333 
Te 0.5444 | 0.6039 | 0.7052 | 0.7647 | 0.8833 
*Key width. ..}| 0.1875 | 0.1875 0.2500 | 0.2500 | 0.2500 
AA ePitch 21g. oF *S. A. C. Recommended Practice. 
; Reverse Idler +S. A. E Standard Fine. 
© — Gear 
; \ 
tien | . 
ae: aa Steering-Wheel Hubs 
Dw *Steering-Wheel Nut and Seat Dimensions 
| = 
os | Nut DIMENSIONS 





























3 USS. Ta, 4 Ho . Steering Thread, ~ 
Small Mounting W heel ». A. I. Short Long : 
No. I"ine Wall Diameter | Diameter I 
_ |__ Saute : 2 -_ 
6 (—20 | io eer 1! | 1% 
_ | 1% | 
a deni nibieionihnal ee nee ; - 7 ESE 
( (aa > 4 %—20 | 16 | 14 13, 134 
|| 8 1 —20 13; 119 | 2 
|| : | ] 1¢ 1? 
| | | _ ‘ i | —— : ——— 
| | 0 v = | 
| 1 11090" 9 1%—18 | | 147/ 14 
1 dy | 11085, 5 17 
al ras | 1 8 Wasies | 








he All dimensions in inches. 
Large Mounting *Published as general information only. 
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Measuring of Solid Tire Widths 


AUTOMOTIVE INDUSTRIES 


Tank and Radiator Caps 








Max Root Diam. tg" 




















The standard width of solid tires shall be the ‘‘nominal’’ width 
in inches as measured inside the channel (see accompanying sketch) 


at the mean of the vertical seat of the rubber, the tolerances being 
plus or minus 1/4, in. 


ke Max Root Dian +” ol 8 aS Diane es” ee 
a < . 
x---Min Root Diam-g- -» m K . .Max Root __. 





Wo asreadel 











Dimensions for Radiator and Fuel Tank Caps 








Recommendations for Standards Adopted by 





the Standardization Committee at 
Winter Meeting in New York. 














RIM SECTION ADDED 


As the S. A. E. standards do not include a 5-in. rim sec- 
tion, the Society adopted a section in accordance with the 
accompanying diagram. 


5310" veseewes eeeeeree sec ol 


-><0.760"- > 
| 





0.188"... 





ae 
Diant. 24" 


FIVE-INCH PNEUMATIC TIRE SECTION 


Nominal tire and rim size: 34 x 5 in. 
Tyve of rim: straighi-side. 

Rim diameter: 24 in. 

Rim circumference: 75.398 + 0.047 in. 
*Tolerances: plus or minus 0.047 in. 
7Tolerances: plus 0.031 in., minus 0.000. 


DIMENSIONS FOR 4-SPLINE 


Diameter | Pitch Diameter Pitch Diameter Pitch Diameter Pitch 
1 20 1, 18 24 16 3 16 
14s 18 1% 16 2h 16 3% 16 
144 18 2 16 2% 16 4 16 
143 1s 


























Recess on neck is optional. 


The 35 deg. angle in the upper right-hand figure refers to the chamfer. 
Corner radii are Igo, 
All threads are 9. A. E. Fine” 


A counterbore of 3 threads is specified for the cap in 
order to allow sufficient clearance for tapping. 


Four-Spline Fittings 





4A 4B 
w = 0.241D w = 0.241 
h = 0.075D h = 0.125D 
d = 0.850D d = 0.075D 


SHAFT FITTINGS 








44\—PERMANENT FIT 


4B—TO SLID" WHEN NOT UNDER LOAD 



























































mm 
E D | d w h bg D | d ¥ h 

— — | 
| re eee — — ———____|qi | A | a aa ete 
é | ; ae 3 | ; Bia | 
Zz. max min | max min mix min mix mun vA m’*x min | max min max min max | min® j 
34] 0.750 0.749 0.637 0.636 0.181 0.179 0.056 0.055 78} 34) 0.750 0.748 0.562 0.561 0.181 0.179 0.094 0.093 | 123 
%l 0.875 0.874 0.744 0.743 0.211 0.209 0.066 0.065 107} %]} 0.875 0.874 0.656 0.655 0.211 0.209 0.109 0.108 167 

i 

1 1.000 0.999 0.850 0.849 0.241 0.239 0.075 0.074 | 139] 1 1.000 0.999 0.750 0.749 0.241 0.239 0.125 0.124 3] 219 
1%} 1.125 1.124 0.956 0.955 0.271 0.269 0.084 0.083 | 175] 11%] 1.125 1.124 0.844 0.843 0.271 0.269 0.141 0.140 «| 277 
144] 1.250 1.249 1.062 1.061 0.301 0.299 0.094 0.093 | 217] 114] 1.250 1,249 0.937 0.936 0.301 0.299 0.156 0.155 ,| 341 
134] 1.375 1.374 1.169 1. 168 0.331 0.329 0.103 0.102 | 262] 134] 1.375 1.374 1.031 1.030 0.331 0.329 0.172 0.171% | 414 
1s} 1.600 1.499 1.275 1.274 0.361 0.359 0.112 0.111 | 311] 114] 1.500 1.499 1.125 1.124 0.361 0.359 0. 187 0.186 ,| 491 
154] 1.625 1.624 1.381 1.380 0.391 0.389 0.122 0.121 | 367] 15%) 1.625 1.624 1.219 1.218 0.391 0.389 0.203 0.202 \| 577 
134] 1.750 1.749 1.487 1.486 0.422 0.420 0.131 0.130 | 424] 134] 1.750 1.749 1.312 1.311 0.422 0.420 0.219 0.218 ,| 670 
4 
2 2.000 1.998 1.709 1.698 0.482 0.479 0.150 0.148 | 555] 2 2.000 1.998 1.500 1.498 0.482 0.479 0.250 0.248 | 875 
24) 2.250 2.248 1.912 1.910 0.542 0.539 0.169 0.167 | 703] 214] 2.250 2.248 1.687 1.685 0.542 0.539 0.281 0.279 {1106 
216] 2.500 2.498 2.125 2.123 0. 602 0.599 0. 187 0.185 | 865] 214] 2.500 2.498 1.875 1.873 0.602 0.599 0.312 0.310 | 1365 
1 
3 3.000 2.998 2.550 2.548 0.723 0.720 0.225 0.223 }1249] 3 3.000 2.998 2.250 2.248 0.723 0.720 0.375 0.373 |1969 














Dimensions in inches. 
Radii on edges of spiines not to exceed 0.015 in. 


Splines shall not be more than 0.006 in. per ft. out of parallel with respect to the axis of the shaft. 


1Torque = 
or for clearances. 


1000x4x mean Rxhx1 = pound-inches torque capacity per inch of bearing length at 1000 Ib. pressure per sa. in. 


on sides of splines. No allowance’ is made for radii on edzes 
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Six-Spline Fittings Ten-Spline Fittings 







































































6A 6B 
w — 0.250D w =0.250D 
h — 0.050D h = 0.C75D 
d — 0.900D d —0.850D 
DIMENSIONS FOR 6-SPLINE SHAFT FITTINGS 
6A—PERMANENT FIT 6B—TO SLIDE WHEN NOT UNDER LOAD 63—TO SLIDE WAEN UNDER LOAD 
g | D | d . g D d w 5 D d w 
a Sys] —»| «=——_—_—_—____——| Ti _ —-|.——— T1 a ee | |] — — ———_— — —] Ti 
g g . 3 
zm max min max min max j; min pA max min max min max min » 4 max min max min max min 
cane pe 4 —-——| ———| —--—| ——_| -——__/—-|-——+ —- | ~ --— | ——-] ———- | —— — -| -— —- -—- 
2 | 0.750 | 0.749 | 0.675 | 0.674 | 0.188 | 0.186} 80] 84 | 0.750 | 0.749 | 0.638 | 0.637 | 0.188 | 0.186} 117 | 3% | 0.750 | 0.749 | 0.600 | 0.599 | 0.138 | 0.186 | 152 
7 | 0.875 | 0.874 | 0.788 | 0.787 | 0.219 | 0.217| 109] % | 0.875 | 0.874 | 0.744 | 0.743 | 0.219 | 0.217} 159 | 2% | 0.875 | 0.874 | 0.700 | 0.699 | 0.219 | 0.217 | 207 
1 | 1.000 | 0.999 | 0.900 | 0.899 | 0.250 | 0.248 | 143] 1 | 1.000 | 0.999 | 0.850 | 0.849 | 0.250 | 0.243 | 203 | 1 | 1.000] 0.999 | 0.800 | 0.799 | 0.250 | 0.248} 270 
11< | 1.125 | 1.124 | 1.013 | 1.012 | 0.281 | 0.279 | 180] 1% | 1.125 | 1.124 | 0.956 | 0.955 | 0.281 | 0.279 | 263 | 1% | 1.125 | 1.124 | 0.900 | 0.899 | 0.281 | 0.279 | 342 
u's | 1.250 | 1.249 | 1.125 | 1.124 | 0.313 | 0.311 | 223] 114 | 1.250 | 1.249 | 1.063 | 1.062 | 0.313 | 0.311 | 325 | 114 | 1.250 | 1.249 | 1.000 | 0.999 | 0.313 | 0.311 | 421 
Ws | 1.375 | 1.374 | 1-938 | 1.237 | 0-344 | 0.342 | 269] 154 | 1.375 | 1.374 | 1-169 | 1.168 | 0.344 | 0.342 | 303 | 136 | 1.375 | 1.374 | 1.100 | 1-099 | 0.344 | 0.342 | 510 
i's | 1.500 | 1.499 | 1.350 | 1.349 | 0.375 | 0.373 | 321] 116 | 1.500 | 1.499 | 1.275 | 1.974 | 0.375 | 0.373 | 468 | 114 | 1.500 | 1.499 | 1.200 | 1.199 | 0.375 | 0.373 | 608 
14 | 1.625 | 1.624 | 1.463 | 1.462 | 0.406 | 0.404 | 376] 154 | 1.625 | 1.624 | 1.331 | 1.380 | 0.406 | 0.404 | 550 | 154 | 1.625 | 1.624 | 1.300 | 1.299 | 0.406 | 0.404] 713 
13; | 1.750 | 1.749 | 1.575 | 1.574 | 0.438 | 0.436 | 436{ 1%, | 1.750 | 1.749 | 1.488 | 1.487 | 0.438 | 0.436 | 637 | 134 | 1.750 | 1.749 | 1.400 | 1.399 | 0.438 | 0.436 | 827 
2 | 2.000 | 1.998 | 1.800 | 1.798 | 0.500 | 0.497 | 570| 2 | 2.000 | 1.998 | 1.700 | 1.698 | 0.500 | 0.497| 833 | 2 | 2.000 | 1.998 | 1.600 | 1.593 | 0.500 | 0.497 | 1080 
24% | 2950 | 2.248 | 2.025 | 2.023 | 0.563 | 0.560 | 721] 2% | 2.250 | 2.248 | 1.913 | 1.912 | 0.563 | 0.560 | 1¢52 | 21% | 2.950 | 2.243 | 1.800 | 1.793 | 0.563 | 0.560 | 1367 
2% | 2.500 | 2.498 | 2.250 | 2.248 | 0.625 | 0 622 | sor] 213 | 2.500 | 2.498 | 2.125 | 2.123 | 0.625 | 0.622 | 1300 | 244 | 2.500 | 2.493 | 2.000 | 1.993 | 0.625 | 0.622 | 1688 
3 | 3.000 | 2.998 | 2.700 | 2.698 | 0.750 | 0.747 | 1283] 3 | 3.000 | 2.998 | 2.550 | 2.548 | 0.750 | 0.747 | 1873 | 3 | 3.000 | 2.998 | 2.400 | 2.393 | 0.750 | 0.747 | 2430 
i 
































Dimensions in inches. 
Radii on edges of splines not to axceed 0.015 in. 
Splines shall not be more than 0.006 in. per ft. out of parallel with respeet to the axis of the shaft. 
, — 1000x16x mean Rxhxl = pound-inches terque capacity per inch of bearing length at 1000 lb. pressure per sq. in. 
or for clearances. 


DIMENSIONS FOR 10-SPLINE SHAFT FITTINGS 


on side of splines. No allowance is made for radii on edges 





















































10A—PERMANENT TTT 10B—TO SLIDE WHEN NOT UNDER LOAD 
ra iisscienitainientaenciiaseniatcanpitiibiliiednanbaenens a Ses ‘idtiata sanidend 
| | | 

s | D d Ww =| D d w 

3 | 8 

i 2 ee —— —- — 2 | — ———— —— —"] TI = ee —|—________..|_ T1 

E é 

2 | max min max min max | min A max min max min max min 
od : —| ——| -—— |} ———| | —— | —-|—_— Ser a wee 
%% 0.750 | 0.749 | 0.683 | 0.682 | 0.117 | 0.115 120} 34 | 0.750 | 0.749 | 0.645 | 0.644 | 0.117 | 0.115 183 
% 0.875 0.874 | 0.796 | 0.795 | 0.137 | 0.13. 165 % | 0.875 | 0.874 | 0.753 | 0.752 | 0.137 | 0.135 248 
1 1.000 0.999 | 0.910 | 0.909 | 0.156 | 0.154 215) 1 1.000 | 0.999 | 0.860 | 0.859 | 0.156 | 0.154 326 
ik 1. 125 1.124 | 1.024 | 1.023 | 0.176 | 0.174 271| 14% | 1.125 | 1.124 | 0.968 | 0.967 | 0.176 | 0.174 412 
14 1.250 | 1.249 | 1.138 | 1.137 | 0.195 | 0.193 336 | 144 | 1.250 | 1.249 | 1.075 | 1.074 | 0.195 | 0.193 508 
1% 1.375 | 1.374 | 1.251 | 1.250 | 0.215 | 6.213 406} 13 | 1.375 | 1.374 | 1.183 | 1.182 | 0.215 | 0.213 614 
1% 1.500 1.499 | 1.365 | 1.364 | 0.234 | 0.232 483 | 1% | 1.500 | 1.499 | 1.290 | 1.289 | 0.234 | 0.232 732 
154 1.625 | 1.624 | 1.479 | 1.478 | 0.254 | 0.252 566} 154 | 1.625 | 1.624 | 1.398 | 1.397 | 0.254 | 0.252 860 
134 1.750 | 1.749 | 1.593 | 1.592 | 0.273 | 0.271 658 | 134 | 1.750 | 1.749 | 1.505 | 1.504 | 0.273 | 0.271 997 
2 | 2.000 | 1.998 | 1.820 | 1.818 | 0.312 0.309 860 2.000 | 1.998 | 1.720 | 1.718 | 0.312 | 0.309 1302 
2% 2.250 } 2.248 | 2.048 | 2.046 | 0.351 | 0.348 | 1088] 244 | 2.250 | 2.248 | 1.935 | 1.933 | 0.351 | 0.348 1647 
2% | 2.500 2.498 | 2.275 | 2.273 | 0.390 | 0.387 | 1343] 21% | 2.500 | 2.498 | 2.150 | 2.148 | 0.390 | 0.387 2034 
3 3.000 | 2.998 | 2.730 | 2.728 | 0.468 | 0.465 | 1934] 3 3.000 | 2.998 | 2.580 | 2.578 | 0.468 | 0.465 2929 
3% | 3.500 | 3.497 | 3.185 | 3.182 | 0.546 | 0.543 | 2632] 314 | 3.500 | 3.497 | 3.010 | 3.007 | 0.546 | 0.543 3987 
4 | 4.000 | 3.997 | 3.640 | 3.637 | 0.624 | 0.621 | $438] 4 4.000 | 3.997 | 3.440 | 3.437 | 0.624 | 0.621 5208 
4 | 4.500 | 4.497 | 4.095 | 4.092 | 0.702 | 0.699 | 4351] 414 | 4.500 | 4.497 | 3.870 | 3.867 | 0.702 | 0.699 6591 
5 5.000 | 4.997 | 4.550 | 4.547 | 0.780 | 0.777 | 5371] 5 5.000 | 4.997 | 4.300 | 4.297 | 0.780 | 0.777 8137 
5% | 5.500 | 5.497 | 5.005 | 5.002 | 0.858 | 0.855 | 6500] 51% | 5.500 | 5.497 | 4.730 | 4.727 | 0.858 | 0.855 9846 
6 6.000 | 5.997 | 5.460 | 5.457 | 0.936 | 0.933 7735 | 6 6.000 | 5.997 | 5.160 | 5.157 | 0.936 | 0.933 | 11718 











10C—TO SLIDE WHEN UNDER LOAD 





g D d w 

& 

a ee) Se eee eee eee qT 
cS) ‘ : . 

vA max min max min mix min 


1% | 1.125 | 1.124 | 0.911 | 0.910 | 0.176 | 0.174 | 545 
14% | 1.250 | 1.249 | 1.013 | 1.012 | 0.195 | 0.193 | 672 
13% | 1.375 | 1.374 | 1.114 | 1.113 | 0.215 | 0.213 | 813 
114 | 1.500 | 1.499 | 1.215 | 1.214 | 0.234 | 0.232 | 967 
154 | 1.625 | 1.624 | 1.316 | 1.315 | 0.254 | 0.252 | 1135 
134 | 1.750 | 1.749 | 1.418 | 1.417 | 0.273 | 0.271 | 1316 
2 | 2.000] 1.998 | 1.620 | 1.618 | 0.312 | 0.309 | 1720 
214 | 2.250 | 2.248 | 1.823 | 1.821 | 0.351 | 0.348 | 2176 
21% | 2.500 | 2.498 | 2.025 | 2.023 | 0.390 | 0.387 | 2683 
3 | 8.000 | 2.998 | 2.430 | 2.428 | 0.463 | 0.465 | 3369 
31% | 3.500 | 3.497 | 2.835 | 2.832 | 0.546 | 0.543 | 5266 
4 | 4.000 | 3.997 | 3.240 | 3.237 | 0.624 | 0.621 | 6873 
41% | 4.500 | 4.497 | 3.645 | 3.642 | 0.702 | 0.699 | 8705 
5 | 5.000 | 4.997 | 4.050 | 4.047 | 0.780 | 0.777 |10746 
5% | 5.500 | 5.497 | 4.455 | 4.452 | 0.858 | 0.855 113003 
6 | 6.000 | 5.997 | 4.860 | 4.857 | 0.936 | 0.933 115475 





























Dimensions in inches. 
Radii on corner of splines not to exceed 0.015 in 
Splines shall not be more than 0.006 in. per ft. out of parallel with respect to the axis of the shaft. 


1Torque = 1000x10x mean Rxhxl = pound-inches torque capacity per inch of bearing length at 1000 Ib. pressure per sq. in. om sides of splines. No allowances is made for radii on ediges 


or for c.earances. 








January 15, 1920 
















































































AUTOMOTIVE INDUSTRIES 241 
THE AUTOMOBILE 
Sixteen-Spline Fittings 
DIMENSIONS FOR 16-SPLINE SHAFT FITTINGS 
16A—PERMANENT FIT 16B—TO SLIDE WHEN NOT UNDER LOAD 16C—TO SLIDE WHEN UNDER LOAD 
D w = D d Ww ’ E 
_— , ia T a T 
max min max min max min I max min max min max min = max min max min max min 
Zz Zz 
2.000 | 1.997 | 1.820 | 1.817 | 0.196 | 0.193 | 1375) 2 2.000 | 1.997 } 1.720 | 1.717 | 0.196 | 0.193 2083} 2 2.000 | 1.997 | 1.620 617 | 0.196 | 0.193 | 2751 
214 | 2.500 | 2.497 | 2.275 | 2.273 | 0.245 | 0.242 | 2149) 2% | 2.500 | 2.497 | 2.150 | 2.147 | 0.245 | 0.242 3255) 24 | 2.500 | 2.497 | 2.025 | 2.022 | 0.245 | 0.242 | 4299 
3 3.000 | 2.997 | 2.730 | 2.727 | 0.294 | 0.291 | 3094) 3 3.000 | 2.997 | 2.580 | 2.577 | 0.294 | 0.291 4687) 3 3.000 | 2.997 | 2.430 | 2.427 | 0.294 | 0.291 | 6190 
3% | 3.500 | 3.497 | 3.185 | 3.182 | 0.343 | 0.340 | 4212] 314 | 3.500 | 3.497 | 3.010 | 3.007 | 0.343 | 0.340 6378; 314 | 3.500 | 3.497 | 2.835 | 2.832 | 0.343 | 0.340 | 8426 
4 4.000 | 3.997 | 3.640 | 3.637 | 0.392 | 0.389 | 5501] 4 4.000 | 3.997 | 3.440 | 3.437 | 0.392 | 0.389 8333) 4 4.000 | 3.997 | 3.240 | 3.237 | 0.392 | 0.389 }11005 
41% | 4.500 | 4.497 | 4.095 | 4.092 | 0.441 | 0.438 | 6962] 414 | 4.500 | 4.497 | 3.870 | 3.867 | 0.441 | 0.438 | 10546) 414 | 4.500 | 4.497 | 3.645 | 3.642 | 0.441 | 0.438 | 13928 
5 5.000 | 4.997 | 4.550 | 4.547 | 0.490 | 0.487 | 8595] 5 5.000 | 4.997 | 4.300 | 4.297 | 0.490 | 0.487 | 13020) 5 5.000 | 4.997 | 4.050 | 4.047 | 0.490 | 0.487 {17195 
5% | 5.500 | 5.497 | 5.005 | 5.002 | 0.539 | 0.536 110395] 544 | 5.500 | 5.497 | 4.720 | 4.727 | 0.539 | 0.536 | 15754) 54% | 5.500 | 5.497 | 4.455 | 4.452 | 0.539 | 0.536 |20806 
6 6.000 | 5.997 | 5.460 | 5.457 | 0.588 | 0.585 112377] 6 6.000 | 5.997 | 5.160 | 5.157 | 0.588 | 0.585 | 18749] 6 6.000 | 5.997 | 4.860 | 4.857 | 0.588 | 0.585 |24760 


























Dimensions in inches. 








Radii on corner of splines not to exceed 0.015 in. . 
Splines shall not be more than 0.006 in. per ft. out of parallel with respect to the axis of the shaft. 


1Torque = 1000x26x mean Rxhx1 = pound-inches torque capacity per inch of bearing length at 1000 Ib. pressure per sq. in. on sides of splines. No allowance is made for radii on edges 
or for clearances. 


control. 








16B 
w = 0.098D 
h = 0.070D 
d = 0.860D 


Ball-and-Socket Joints 


The following standard applies to the two most widely 
used types of ball-and-socket joints and the series of sizes 
meets all general requirements for spark and throttle 


w = 0.098D 
h=0.095D 
d.= 0.810D 





Dimensions for Ball-and-Socket Joints 








A | Hex B C D E F2 
Min Min 

No. 5-40 y %e 4 4 The Bo 
No. 8-32 4 11b9 lio He Ike hs 
No. 10-32 Ne 1% 1% % % % 
No. 12-32 % 189 He % % %s 
4-28 % %e % te So 530 
54o-24 he 2% 8 %e %e he 
33-24 %e 1h % 1K Se he 
%o-20 5 1 % 1% % M% 
%-20 % 1% 1 156 te %e 


























1Minimum wrench clearance. 


°F=% AK 
Dimensions in inches. 
All threads are 8.A.E. 


Brake-Shaft Bushings 


This subject was suggested as suitable for standardiza- 
tion by a manufacturer of oilless bearings, as practically 
every automobile builder specifies a different size bushing 
for brake-shaft rods, necessitating making these parts to 
order. Data obtained from the industry indicates a wide 
diversity in the construction of bushings, and the accom- 


panying table represents a greater reduction in the number 
of sizes. 














Inside Inside 
Diameter! Length Diameter! Length 

M4 he My h 2Ybo of 
6 M4 Ke Sg 1g 1M 
¥ So % 1 % 1 
Ye He he 1hs 1 1%. 
\ % Me 1% 151g 1% 
6 Ye Ne 1% 1 1h. 
58 1569 % 1% 1% 1% 
1M % Me 15% 1% 1% 
% %e % 1% 1%e 1% 
1% 5g lite 2 1% 2 

















Dimensions in inches. 
_ Wall thickness: below 1} in. inside diameter, }2, tis, and % in.; above and including 1% in, 
inside diameter , 42, 4s, % and ¥e in. 

Inside diameter tolerances: below 1 in., +0.001 or +0.003 in.; above and including 1 in. 
+0.001 and +0.004 in. 


Tungsten Steel 
Low-tungsten steel is more widely used for both inlet 
and exhaust valves than high-tungsten steel. The analysis 
proposed conforms to Specification No. W60b of the 
Bureau of Aircraft Production. 


Specification No. 7260 


Composition in Percentage 


Carbon 0.50 to 0.70 
Manganese, not to exceed 0.30 
Phosphorus, not to exceed 0.035 
Sulphur, not to exceed 0.035 
Chromium 0.50 to 1.00 
Tungsten 1.50 to 2.00 
Nickel Steel 
Specification No. 2512 
Composition in Percentage 
Carbon, not to exceed 0.17 
Manganese 0.30 to 0.60 
Sulphur, not to exceed 0.045 
Phosphorus, not to exceed 0.04 


Nickel 


4.50 to 5.25 
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Malleable Iron Castings* 

Material Covered These specifications cover malleable 
castings for general automotive purposes. 

Process The castings shall be produced by either the 
air-furnace, open-hearth, or electric-furnace process. 
Physical Properties and Tests 

Tension Tests The tension test specimens specified 
shall conform to the following minimum requirements as 
to tensile properties: 

Tensile strength, lb. per sq. in. 45,000 
Elongation in 2 in., per cent 7.5 

Special Tests All castings, if of sufficient size, shall 
have cast thereon test-lugs of a size proportional to the 
thickness of the casting, but not exceeding % by % in. 
in cross-section. On castings which are 24 in. or over 
in length, a test-lug shall be cast near each end. These 
test-lugs shall be attached to the casting at such a point 
that they will not interfere with the assembling of the 
castings, and may be broken off by the inspector. 

If the purchaser or his representative so desires, a cast- 
ing may be tested to destruction. Such a casting shal) 
show good, tough malleable iron. 

Tension Test Specimens Tension test-specimens shall 
be of the form and dimensions shown in Fig. 1. Speci- 
mens whose mean diameter at the smallest section is less 
than 19/32 in. will not be accepted for test. 


* — ay) 
i ‘0 snjes Ole 
hd T ~ 4 
| 

[Paromegeen J > *.. "ok 4 WK 1" He “ BP -----o 




















Fig. 1—Malleable iron tension test specimen 


A set of three tension test-specimens shall be cast from 
each melt, without chills, using heavy risers of sufficient 
height to secure sound bars. The specimens shall be suit- 
ably marked for identification with the melt. Each set 
of specimens so cast shall be placed in some one oven con- 
taining castings to be annealed. 

Number of Tests After annealing, three tension test- 
specimens shall be selected by the inspector as representing 
the castings in oven from which these specimens are taken. 

If the first specimen conforms to the specified require- 
ments, or if, in the event of failure of the first specimen, 
the second and third specimens conform to the require- 
ments, the castings in that oven shall be accepted, except 
that any casting may be rejected if its test-lug shows that 
it has not been properly annealed. If either the second 
or third specimen fails to conform to the requirements, the 
entire contents of that oven shall be rejected. 

Reannealing Any castings rejected for insufficient 
annealing may be reannealed once. The reannealed cast- 
ings shall be inspected and if the remaining test-lugs, or 
castings broken as specimens, show the castings to be 
thoroughly annealed, they shall be accepted; if not, they 
shall be finally rejected. 


Workmanship and Finish 

Workmanship The castings shall conform substantially 
to the patterns or drawings furnished by the purchaser, 
and also to gages which may be specified in individual 
eases. The castings shall be made in a workmanlike man- 
ner. A variation of 14 in. per ft. will be permitted. 

Finish The castings shall be free from injurious 
defects. 


Marking 
Marking The manufacturer’s identification mark and 
the pattern numbers assigned by the purchaser shall be 


*This specification conforms to Specification No. A47-19 of the 
American Society for Testing Materials. 


cast on all castings of sufficient size, in such positions that 
they will not interfere with the service of the castings. 


Inspection and Rejection 


Inspection The inspector representing the purchaser 
shall have free entry at all times while work on the con- 
tract of the purchaser is being performed, to all parts of 
the manufacturer’s works which concern the manufacture 
of the castings ordered. The manufacturer shall afford the 
‘nspector, free of cost, all reasonable facilities to satisfy 
him that the castings are being furnished in accordance 
with these specifications. All tests and inspection shall 
be made at the place of manufacture prior to shipment, 
unless otherwise specified, and shall be so conducted as 
not to interfere unnecessarily with the operation of the 
works. 


The manufacturer shall be required to keep a record of 


‘each melt from which castings are produced, showing ten- 


sile strength and elongation of test-specimens cast from 
such melts. These records shall be available and shown 
to the inspector whenever required. 


Rejection Castings which show injurious defects sub- 
sequent to their acceptance at the manufacturer’s works 
may be rejected, and, if rejected, shall be replaced by the 
manufacturer free of cost to the purchaser. 


High-Chromium Steel 


High-chromium, or what is called stainless steel, con- 
taining from 11 to 14 per cent chromium, was originally 
developed for cutlery purposes, but has in the past few 
vears been used to a considerable extent for exhaust valves 
in airplane engines because of its resistance to oxidation 
or scaling at high temperatures. 


Composition in percentage 


Carbon 0.20 to 0.40 Sulphur, not to exceed 


0.035 
Manganese, not to exceed 0.50 Chromium 11.50 to 14.00 
Phosphorus, not to exceed 0.035 Silicon, not to exceed 0.30 


Forging The steel should be heated slowly and forged 
at a temperature above 1750 deg. fahr., preferably between 
1800 and 2200 deg. fahr. If forged at temperatures be- 
tween 1650 and 1750 deg. fahr. there is considerable dan- 
ger of rupturing the steel because of its hardness at red 
heat. Owing to the air-hardening property of the steel, 
the drop-forgings should be trimmed while hot. Thin 
forgings should be reheated to redness before trimming, 
as otherwise they are liable to crack. 


Heat Treatment Forgings will be hard if they are 
allowed to cool in air. This hardness varies over a range 
of from 250 to 500 Brinell, depending on the original forg- 
ing temperature. 


Annealing This can be done by heating to tempera- 
tures ranging from 1290 to 1380 deg. fahr. and cooling 
in air or quenching in water or oil. After this treatment 
the forgings will have a hardness of about 200 Brinell and 
a tensile strength of 100,000 to 112,000 Ib. per sq. in. If 
softer forgings are desired they can be heated to a tem- 
perature of from 1560 to 1650 deg. fahr. and cooled very 
slowly. Although softer the forgings will not machine as 
smoothly as when annealed at the lower temperature. 


Hardening The forgings can be hardened by cooling 
in still air or quenching in oil or water from a tempera- 
ture between 1650 and 1750 deg. fahr. 


Physical Properties The physical properties do not 
vary greatly when the carbon is within the range of com- 
position given, or when the steel is hardened and tempered 
in air, oil, or water. 

(Owing to the unusual number of recommendations made at the 


Winter Meeting it will be necessary to print the remainder of the 
report in an early issue.) 
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Canada Registers 355,433 Cars 
and Trucks 


The ownership of automotive vehicles in Canada suggests the great potential 
market in the Dominion, when studied in connection with the population and 
the possibilities of development. The writer, in presenting the figures he has 
gathered from many sources, reviews the possibilities of the future and points 
out where and why the manufacturer should look well into this field 


By G. C. Porter 


in 1919 355,433 automobiles and trucks. In 1918 the 

registration was 269,727, an increase for 1919 of 
85,706. In 1917 the*register showed for the Dominion 
198,739, making the increase in 1918 over 1917 70,983. 
The table covering eleven years’ registration shows that the 
cars in the nine provinces double every two years. The 
last federal census of 1911 gave Canada a population of 
7,206,643. Based upon this last authentic record there is 
one car or truck in Canada for each 20.4 people. The prairie 
provinces of Manitoba, Saskatchewan and Alberta, where 
the percentage of gains are heaviest, had a special census 
in 1916. The population was 1,698,220. During 1919 in 
these three provinces there were registered 122,922. cars, 
one for every 13.8 persons. 

The average price per car, based upon purchase figure, 
varies east or west from Toronto, according to the freight 
tariff. While the average purchase price in Ontario was 
$1,437 in 1919, it was but $1,087 in 1916, while British 
Columbia showed an average in 1916 of $1,055, though in 
1919 the average increase was not so high as compared 
with Toronto, being but $1,400. Based upon the average 
in each province for 1919, the total aggregate book value 
of cars in Canada totaled $549,316,000. 


T: the nine provinces of Canada there were registered 


Farmers Own Most Cars 


Dominion statistics show that rural communities own 
two-thirds of the automobiles. The estimate, based upon 
returns to Sept. 1, which, while representative, cannot be 
said to be absolutely accurate because many cars purchased 
and registered from country districts later appear in cities, 
while the reverse is sometimes true, shows ownership as 
follows: In cities, 124,234; cars in towns, villages and 
townships, 231,199. The increased number of expensive 
touring cars among the farming element of the west is 
rapidly balancing the monopoly of the cities in these fine 
types. 

While Ontario leads all provinces with a total of 151,623, 
the next jumps to the far west with Saskatchewan second 

‘with 54,754, and then back east to Quebec with 40,557. 

The registration of motorcycles is not compulsory ex- 
cept in cities of the Dominion. In 1918 Toronto regis- 
tered 5,002, and in 1919, to Sept. 1, 8,210. Automobile 
club authorities estimate, with no complete record, that 
there are but 30,000 motorcycles in the Dominion. 

Farm tractors are not registered. The records, not 
wholly complete, are obtained through agricultural de- 
partment reports of farm property. This record shows on 
the prairies 26,832 tractors for 1919 as compared with 
19,777 in 1918 and 14,200 in 1917. In this field is the 
most prolific potential source of increase for to-day. The 
tractor is the subject of chief discussion among western 


farmers. Based upon the use of one tractor for each 
half section of the known available farm lands in the west, 
there is a potential market here for 513,171 more farm 
tractors. 

The small tractor is chiefly in demand in the west. The 
registration figures show that of the automobiles recorded, 
the 25-hp. and less covers 265,210 of the total, with the 
26 to 30 second with 28,212. 


Would Raise Fee 


The registration fees of the various provinces average 
$10 a car, but automobile clubs all over the Dominion are 
agitating to have the fee increased to $20. All revenue 
from this source goes to the good roads fund. In 1918 
from this source $2,940,912 was collected in the province, 
and in 1919 $3,867,939, an increase of $927,027. 

The only difference of opinion as to what shall be done 
with this revenue lies between the city and rural owner. 
The farmers insist on “feeder” roads being constructed in. 
preference to the main trunk line system, while the urban 
dweller insists on a great “coast to coast” highway, with 
the “feeders” as a secondary consideration. With the 
increased use of cars, the subject of highways and an ex- 
change license system with the States are subjects alertly 
discussed in Canada. . 

At present foreign cars may pass through Canada with 
no restrictions at the border, other than registration with 
the officials at the port of entry. If the car is to be used 
for pleasure, the owner may remain with same in Canada 
without tax for six months, but in that event a bond for 
the duty value of the machine must be filed at the border 
or at the nearest city. 

These regulations are not burdensome, as evidenced by 
the fact that at one port of entry in British Columbia 
last year, Blaine, 23,000 cars passed through in 1918, and 
this year 38,000 were registered as passing that point, 
though some of these were probably duplicates. 

A piece of highway was completed of the Canadian 
national system this year, between Ft. William and Duluth, 
and, according to the statement made to the writer by 
National Highway Commissioner Pitt of Dryden, Ont., 
10,000 cars passed over this line from the States into 
Canada. The federal and provincial governments are add- 
ing millions to the highway fund for every thousand col- 
lected from fees. This year the Dominion Highways act 
provided $20,000,000 for this purpose, while Ontario spent 
$15,000,000 and employed 500 men for. the year in the 
work. Of the 9500 miles of country roads in Ontario 3000 
are now macadamized. 


The Road Plans 


While the farmers, who are a powerful political force 
in Canada to-day, will not support the demand for “auto- 
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mobile traffic highways,” the 
same thing has their approval 
under the name of “colonization 
roads,” so this problem is prac- 
tically solved. The methods of 
raising money for the improved 
highways and the course across 
Canada of the “coast to coast” 
road are the big factors of dis- 
cussion in the Dominion. Com- 
missioner Pitt insists that the 


Registration Record for 11 Years 


HIS table is a record of automo- 
biles in Canada for the past ten 
years. The figures are official up to 
Sept. 1, 1919, and based upon Gov- 
ernment estimates for the last quar- 
ter of 1919. There are no foreign 
registrations in these statistics. 


of 85,709. The total increased regis- 
trations in 1918 were 70,988. In 1917 
the total increase was 78,421. In 
1916 the increase was 32,645. In 
1915 the increase was 20,258; 1914, 
16,926; 1913, 15,700. Approximately 
the number of automobiles in Can- 
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country wants and requires “all 
weather” roads. For instance, 


The total cars registered in 1919 
are 355,433, an increase over 1918 


ada have doubled every two years. 








on the prairies, for 1500 miles, = 











in spring, summer and fall the Year Ont. | Sask. | Quebec | Alta. | Man. | B.C. | N.S. | N. B. * E. 1 | Total 
bald prairie sod affords the ideal = —|———- a a sae 
road, whereas in the maritime 1909... 2,400| 149| 485| 275] 662] 504 69 167 | 4,711 
‘ovinces i itis lum- 1910.... 4,200 531 786 423 | 1,524] 1,026 148 200] .... 8,937 
provinces and in Brit h Co haa | i290 | 1.384 | 1,878 | 1,631 | 2'509 | 2°220 oon cas | 21682 
bia much of the highway must 1912....... 16266 | 2'268| 3.535 | 2,505 | 4,770] 4,289 456 700 |. 34,789 
. . € De 5 5 q _ 5 - 5 De oF 5 si 
be hewed from the living rock. | [9tf------:.-| 31730 | S:oa7 | 7'413 | 42798 | zioo1 | etess| 344] 1,200| 30, | orlai3 
T average automobile club 1915..........| 42,346 | 10,225 | 10,112 | 5,832 | 8,812 | 7,440 971 | 1,900 35° 87,673 
Pn a at Aes co hi h 1916..........| 54,375 | 15,000 | 15,347 | 9,703 | 11,953 | 8,576 | 1,728] 2,986 50 | 120,318 
nS s as - ‘ ‘| 83°790 | 32,500 | 21,702 | 20,800 | 17,333 | 11,386 | 5,678 | 5,249 | 301 | 198,739 
ray di . et lv > sid “7 = > aaa 100.578 47/239 28° 338 29,500 | 24,3894 15,828 $7103 ° 6.475 451 269727 
way direct, oni} re ering tne 1919 **'1151'623 | 54/754 | 40/557 | 34,362 | 33'806 | 19050 | 10,981 | 9.420] 790 | 355,433 
big centers of population. The __ 4 
rural sections demand a coast 
































to coast highway that is not so 








direct but depends upon the nat- 
ural settlement of the country, even though it covers twice 
the distance. By this method they claim much of the 
through highway will serve country traffic. This is prob- 
ably the policy that will be adopted. Then it is favored 
that the actual work will be done by each province within 
its limits, agreeing by conference where the highway shall 
pass into adjacent provinces. Some such conferences have 
been held already. 

As opposed to this, farmers prefer to have the work 
done separately by municipalities and townships, the pro- 
vincial governments and federal merely supervising, en- 
couraging and contributing. The raising of funds, it has 
been suggested, ought to be in the hands of a special bond 
issue under the direction of the federal authority, though 
at present the township and municipal organizations are 
raising funds by these special levies. Manitoba for 1920, 
it is estimated, will raise for this purpose in this special 
way $20,000,000. 

Imported From U. 8S. 

The last .fiscal year 6473 passenger cars were imported 
from the States, valued at $5,326,510, according to the cus- 
toms records, and 1741 commercial cars, valued at 
$2,263,418. The same records show that for the first seven 
months of 1919 there were 7466 passenger cars imported, 
valued at $6,954,594, and 1478 commercial cars and auto- 
mobile equipment imported from the S:tates in 1918, which 
paid duty, was valued at $6,600,000, and for the first seven 
months of 1919 this amounted to $8,757,200. In 1918 
gasoline engines recorded as coming in and paying duty 
were $6,740,000, while in 1919 engines of this type paid 
duty on $9,420,700 and on $8,540,000 worth of tires. 

With one notable exception no complete cars may be 
said to be manufactured in Canada. The duty, therefore, 
of from 45 to 56 per cent on complete cars is so heavy that 
this is avoided by many of the large manufacturers in the 
States assembling the cars on this side and some of them 
manufacturing here to still further reduce the duty on 
such parts, a part or two, in Canada. 

There is no probability of this duty on passen- 
ger cars being reduced, but the duty for commer- 
cial cars will unquestionably come down; and if 
the farmers, now making aggressive progress po- 
litically, carry out their free trade ideas, and they 


may be in a position in 1923 to do it by control of 
the National Parliament, a very considerable per- 
centage of these cars will be admitted duty free 
to Canada. 

The Future 


Canada’s population and area suggest its vast poten- 
tiality as a user of motor vehicles. The federal census of 
1911 showed a total population of 7,206,643. The approxi- 
mate increase of 25 per cent in the intervening years 
brings the total estimated population at the opening of 
1920 to 9,008,308. The area is 3,729,665 square miles, 
divided, land 3,603,910 square miles and water 125,755. A 
special census for the three prairie provinces, Manitoba, 
Saskatchewan and Alberta, was made under the federal 
act in 1916, showing a population for those provinces at 
that time of 1,698,220 as compared with 1,328,725 shown 
in the census of 1911, and with 419,512 in 1901, thus in- 
dicating an increase on the prairies in population from 
1901 to 1916 of 1,278,708, or 305 per cent. 

To the automotive industries there is special significance 
in these figures, since the Canadian prairie provinces are 
offering chief inducements as a market for cars, trucks 
and tractors of every description. It is a common expres- 
sion with the trade that “che west has not been scratched.” 
In Saskatchewan, for instance, with an area of 251,700 
square miles and over 600,000 people, 90 per cent of the 
province is still open for settlement. Here is the appeal 
to the imagination of the trade western Canada makes: 
in 1919 these four provinces had an investment represent- 
ing $200,000,000 in cars, had registered 142,062 as com- 
pared with 112,694 in 1918, costing $169,867,272. This 
astonishing progress has been made in the automotive in- 
dustries in SPITE of the drain on the west in man power 
for the war, many of whom have not returned, for it was 
western Canada from which the bulk of Canada’s half 
million army was derived. 

While Canada’s largest province is Quebec, and its 
richest is Ontario, the percentage of increase in car pur- 
chases lies with the prairies. Here is what the Canadian 
market affords, as an attraction and a promise to the 
automotive industries—Canada’s annual production from 
the farm is $500,000,000; from her forests, $168,000,000 
annually; from mines, $100,000,000 annually; fisheries, 
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$35,000,000 annually. This, from natural productions, 
averages $500 a family, and her annual production from 
manufacturers, amounting annually to $600,000,000, adds 
another $400 for each family in the Dominion, a total of 
$900 annually. This affords a rational illustration of 
Canada’s purchasing power annually and her needs. The 
increased use of automotive products is out of all propor- 
tion to the consumption of other implements by rural and 
urban communities. 


Increase of Fees 


Government revenue derived from registered car 
licenses, official from records to Sept. 1, and approximated 
for the last quarter, follow. It is to be noted that there 
is an agitation all over Canada to have the registration 
fee doubled in order to supply a large fund for road pur- 
poses, but no province has taken this step in the closing 
days of 1919: 





Province 1919 1918 Increase 
CWMTAO, ia 8 oso ste $1,605,271 $1,214,000 $391,271 
Saskatchewan .......... 600,371 513,512 86,859 
RP er eres oe 459,763 312,951 146.812 
PEN. veto et evacrneenes 379,432 300,379 79,053 
ae 371,701 267,612 104,089 
British Columbia ........ 209,292 172,361 36,931 
ae 125,130 85,239 39,891 
New Brunswick ......... 103,291 68,049 35,242 
Prince Edward Island ... 13,688 6,809 6,879 

WENGE ona otweseies $3,867,939 $2,940,912 $927,027 


Rural Ownership 


Rural districts own practically two-thirds of all cars 
registered in Canada. Here is the municipal distribution 
according to registration in 1919: 


Cars owned in 


Cars owned towns, villages 


Province in cities and townships 
Se eee eee 50,947 100,676 
BOSUGGCCHEWAM s.ciasicsccccces 17,602 37,152 
CE. vinin vdeo beedwknews a 16,446 24,111 
MONI Swe. wis erence es welees Hes 9,987 24,375 
PE: ciinrhoebrraiey seer 12,012 21,884 
British Commbid ..... .ccsiesess 8,529 10,521 
TROVE TICUUNL, a 6.a 60 e0disids.ciers er 4,280 6,701 
New BransWick .. 2.002000 4,121 5,299 
Prince Edward Island ........ 310 480 

TS. €averscmieneerecess 124,234 231,199 


Excess in rural over urban, 106,965. 


Value of Cars 


This statistical matter is based upon a careful an&lysis 
of the motor car license registrations of each province, 
from dealers and automobile clubs. It is not a Govern- 
ment estimate: 


Average Average Average Average Total 
price per price per price per price per aggregate 


Province car, 1916 car, 1917 car, 1918 car, 1919 value, 1919 
Ontario .... $1,087 $1,015 $1,299 $1,487 $217,881,251 
a 1,210 1,018 1,395 1,750 95,809,500 — 
Quebec .. 1,056 1,007 1,213 1,369 55,493,033 
Alberta 1,314 1,127 1,544 1,681 57,762,522 
Manitoba. 1,190 1,065 1,459 1,563 52,979,448 
Br. Col. ... 2,401 1,370 1,875 2,076 39,547,800 
Nova Scotia 1,089 1,065 1,279 1,398 15,351,438 
New Bruns. 1,070 1,024 1,280 1,421 18,385,820 
Prince E. I1.. 1,055 1,034 1,206 1,400 1,106,000 

Total aggregate value of all registered cars in 

nine provinces, 1919 .........cccceccecceees $549,316,812 
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Statistics of Dominion 


Here is the showing made by the federal census of 1911 
for the entire Dominion: 





Popu- Square 

Province lation miles Rural Urban 
Prince Edward Island 938,728 2,184 78,758 14,970 
Nova Scotia ........ 492,338 21,428 306,210 186,128 
New Brunswick .... 351,889 27,985 252,342 99,547 
ESR SEINE: 2,003,282 706,834 1,032,618 970,614 
HGATIO: 6 oe 600 ce sieces 2,523,274 407,262 1,194,785 1,328,489 
Manitoba .......ss« 455,614 251,832 255,249 200,365 
Saskatchewan ...... 492,432 251,700 361,067 131,365 
po ee 374,663 255,285 232,726 141,937 
British Columbia ... 392,480 335,855 188,796 203,684 
WOO “has se scree ena 8,512 207,076 4,647 3,865 
Northwest Territories 18,481 1,242,224 TOMBE 2 kA cece 

Total in 1911 ....7,206,643 3,603,910 3,925,679 3,280,964 


Degree of Ownership 


The three prairie provinces show the following popula- 
tion according to the 1916 census: 


Cars in 1919 Per Capita 





PRUNE so ors o's aiievdvaiereravee 553,860 33,806 16.5 
Saskatchewan .......... 647,835 54,754 11.8 
PERU <6. a ois nie on 496,525 34,806 14.3 

| ER see Pen eg 1,698,220 122,922 13.8 


Classification of Types 


Compiled from Governmental records and records of 
provincial auto clubs: 


For the Dominion 


IE, S56 5.405 48 iV Sea Rede ba ee you 279,889 
BREN 55s 5c cele: zed oa oi drwiw ca vovevavaeiews ai eha oie 59,200 
Coupes, sedans and limousines........... 13,809 
Buses and ambulances 2.0... c00.scccses 1,331 
SEEIEMAES 55 oss wine otcccecto resin Sine He aie iis 1,204 
Co EE Ea Tee er 
Occupation of Owners 
Farmers, drovers and agrarian workers. . .138,713 
Merchants and manufacturers ........... 84,5038 
rey rear ee 42,932 
REESE eres ree ere 14,805 
SE I oi ain 4:0-06'b kan we ae see ws 16,291 
EE GAa diiite eek esa-i eines ae oinea eanke 14,932 
Commercial travelers ................. 12,010 
TEGAN yc oso sass Scuitauslsa cal of pola yorsse Qe orsve os 4% 8,820 
Government and corporations ............ 7,800 
EE. Gt. ctin ends cbe ween swrracees 14,627 
355,433 
Classification by Horsepower A 
25 horsepower and less ...............25 265,210 
DO WOCMOROWEE BH DD coc cs ccvccsseccccees 28,212 
Bi WOCMOOWOE BO TO once ccc esicseccece 20,000 
ee 18,599 
Ep EUR EOOE 05 on) s ais iors roves sralelgareiene) w osecailsromwilove 1,942 
BIA CABS. Sia ssec a. osd:0:010:010)6 96) craiacorerce ww carave 15,422 
SNE OLTIIE eye s1 oe sausvae ause-a0ersce Wise te DOR eioens 983 
NORIESOMSTIOE ciasacvecinuie sacar water 5,065 
BE ita ibidine Dee ebaeietebouaens 355,433 


Tractor Record 


Here is the record of three years in oil and gasoline 
tractors on the prairies of Canada, illustrating the fine 
market afforded for this class of machinery; returns from 
provincial agricultural departments: 








Field crop 

Year 1917 1918 1919 acreage 
ER ee se 1,613 3,631 5,503 4,837,660 
Saskatchewan ...... 8,610 10,937 14,207 14,678,042 
PE Sete eteeewar 3,977 5,209 7,122 6,692,616 
ee 14,200 19,777 26,832 26,208,318 


The future of this field as a market for farm tractors 
can scarcely be exaggerated. The total surveyed acreage 
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of the three provinces is 133,544,393. “Of this amount the 
department estimates that 133,215,577 is cultivable. The 
unsurveyed arcreage in each province equals 143,570,000, 
and the Government estimates that of this 31,002,186 
acres are suitable for agriculture. This gives a total sub- 
ject to farm operations of 164,217,763. With the total 
acreage under field crops in 1919 averaging less than 
30,000,000 acres, less than one-fifth of the known farming 
section of Manitoba, Saskatchewan and Alberta have been 
breught under cultivation, and but 26,832 tractors were 
utilized in 1919 in that w-vk. If one tractor is allowed 
for each half section, and this is about as much land as 
the tractor of average capacity can be relied upon iv 
handle adequately, there is a market at present in western 
Canada for precisely 513,171 tractors. 

Ten years ago the farm tractor was practically unknown 
on these prairies. Then a few of the $5,000 giant tractors 
were brought into the country. They proved a failure. 
They were too large for ordinary purposes and required an 
expert mechanic in constant charge. Their failure set 
back the tractor market five years. 


Suspicion Overcome 


Then the smaller variety came in, but the farmers 
accepted them with suspicion. The war production cam- 
paign created the demand and the Government permitted 
machines of $1,400 value to be brought in duty free. Then 
it became a rush to obtain tractors. 

The majority in use to-day are gasoline-driven machines 
of the 12-25 and 15-30 type. The second is the 10-20 and 
15-30 machine, with the 10-20 and 12-24 third. Dealers 
at the close of 1919 predicted an unprecedented business 
for 1920, chiefly limited by ability to get stock. It is 
estimated that orders for 20,000 medium-priced farm 
tractors have already been taken for 1920 delivery. Fall 
plowing is the rule in Canada west, and these will be 
utilized specially for breaking in the fall of 1920. Con- 
servative dealers have estimated that 40,000 tractors will 
be sold in Canada. 


Special war taxes have not discouraged the importation 
of automobiles, trucks and tractors, and the orders placed 
for 1920 cars with dealers, domestic and foreign, are of 
such volume that there is no suggestion of diminishing 
business. In fact the increase has been steady during the 
war in spite of the obstacles and the prohibition of im- 
portations of expensive cars during a part of 1917-18 asa 
war measure. The tax operates heavily, averaging from 
45 per cent to 57, and there is no indication from the 
state of the public mind that there will be a reduction, 
at least in the tariff on pleasure vehicles. 

There is a tendency to insist on a reduction for trucks 
and all forms of tractors, and the experiment tried by the 
Government of admitting in 1917-18 tractors valued at 
less than $1,400 duty free to encourage intensive war pro- 
duction has established a precedent which the agricultural 
interests are pressing as a permanent feature of the tariff. 

The official figures of the federal Department of Trade 
and Commerce, for the first six months of 1919, show im- 
portations of 7688 cars, valued at $8,007,261, compared 
with 5689 cars imported for the same period in 1918, 
valued at $5,018,941, an increase in the number of 35 
per cent. 

The record of importations for 1918, in spite of the 
excess war tax show 17,284 cars brought into Canada from 
the United States, valued at $12,592,424. The department 
estimates that for the last half of 1919 11,500 cars were 
imported into Canada, valued at $12,900,000, making for 
1919 an approximate valuation of cars imported of $20,- 
907,261. Thus approximately 1904 more cars came into 
Canada through the customs in 1919 than in 1918, valued 


at $8,314,833 more than the imports of 1918. The num- 
ber, it is estimated, would have been larger if there had 
not been so much difficulty in getting certain types and the 
increased expense of the exchange rate. But dealers in 
Canada, on the whole, assert that increased cost of stock 
and delivery have not figured to any considerable extent 
in discouraging the importation of cars from the States. 


In the Future 


Dealers are wnited in their forecast of an extraordinary 
demand .or cars iu Canada during 1920. The writer has, 
during the past three months, talked with dealers from 
all parts ot Canada. Many predict that it will be an 
extraordinary year for the sale of automotive supplies in 
Canada, limited probably only by the supply. Some have 
predicted that the number of cars will be doubled if they 
can be obtained, regardless of price or other obstacles. 

There are circumstances that have been encouraging the 
location in Canada of automobile manufactories. The feel- 
ing that this is good business has been increased by the 
increasing tariff difficulties and the new British prefer- 
ence for Canadian-made machines. The domestic market, 
too, has been a lure of no small magnitude. The rise, 
however, of the agrarian political forces, with their resolu- 
tion to lower all tariffs and especially those touching farm 
machinery, in which class they have placed all tractor 
vehicles and the automobiles and trucks of moderate value, 
has in a measure arrested any movement of branch estab- 
lishment from the States. 

The big issue may be decided in fact during 1920, as a 
federal election is forecasted. There are 235 seats in 
Parliament. The farmers are conceded 85 by the well-in- 
formed, with a possible coalition of low-tariff Liberals 
that might conceivably give the element leaning toward 
free trade or a greatly reduced tariff control of the WGov- 
ernment. However, empire trade conditions and domestic 
business and patriotic considerations rather favor a 
political combination in Canada that will make for the 
success of the so-called national policy of the late Sir 
John A. Macdonald, around which the protective tariff in- 
terests centered. 


So, upon this score, it is not generally believed there 
can be very much reduction in the customs tariff for some 
time to come if at all, and then only upon a graded scale, 
ordered by a well-balanced tariff commission. There is 
no such body to-day in the Canadian scheme of govern- 
ment. 


As to Manufacturing 


There is but little more than assembling automobile 
plants in Canada, with one notable exception. As an evi- 
dence, however, of the growth in this direction, the 1910 
census gave the products of domestic auto factories a 
value of $6,251,885. In the next five years, according to 
Government figures, it reached the total of $24,357,627. 
In 1917 the production of domestic cars and tractors was 
valued at $54,668,255. The total value in 1918 was $97,- 
654,000, and for 1919, it is estimated by the Trade and 
Commerce Department, that the home production, chiefly, 
however, assembled parts imported from the States, will 
reach quite $150,000,000. The expansion is tending to 
make the domestic factories self-containing. 

In fact Canada is to-day EXPORTING cars and trac- 
tors, assembled here. In the first seven months of 1919, 
7691 automobiles had been exported as compared with 
4440 for the same period in 1918, a gain of 73 per cent. 
Of this number 6609 were passenger cars and 1082 trucks. 
The exports this year were valued at $5,245,651 as com- 
pared to $2,144,631 for the 1918 period. British India 
was the chief purchaser of these Canadian cars. 
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The Trend of the Oil Industry in 1919 


The relationship between oil and the automotive industry is very close, 
but the fact remains that this relationship is not yet so important as to 


make 


oil <tatistics, standing alone, important or illuminative to the auto- 
asked that the oil figures be interpreted by 


Joseph i:. Pogue, who knows both the oil industry and the automotive 


tendencies 


By Joseph E. Pogue z 


Introduction 


HE oil industry, which provides both fuel and 
| lubrication for automotive transportation, is inti- 

mately related, in an economic sense, to the automo- 
tive industry, and no view of the one is complete which 
does not include a survey of the other. The growth of 
these two great industrial agencies, which are responsible 
for the production and consumption of the country’s supply 
of automotive power, must proceed hand in hand, if all 
interests are to be effectively served; and any changes 
that may be taking place in the oil industry, whether in 
quantity, character, or price of either motor-fuel or motor- 
oil, have a direct cause and effect connection with the 
course of automotive construction and the progress of 
automotive transportation. With this close inter-relation- 
ship in the foreground, the present article reviews briefly 
the development of the oil industry during the past year, 
and attempts to provide the information necessary to a 
correct appraisal of the situation from an automotive 
standpoint. 





*This review was written in December, before official statistics for 
the entire year of 1919 were available. The figures given for 1919, 
therefore, are estimates, based upon exact data obtained for the 
first nine or ten months and extended to the end of the year by 
























































Crude Petroleum 


The supply of crude petroleum, the dominant source of 
both motor-fuel and motor-oil, is determined by the size 
of the domestic production, the quantity imported, and 
the extent to which the crude petroleum in storage (the 
so-called stocks) increased or diminished during the year. 
This combined situation is shown graphically in Figs. 1 
and 4, and numerically in the table. 

From these three comparative views, it may be seen 
that despite increases in domestic production and imports, 
the stocks were not materially enlarged, which is equiva- 
lent to saying that demand and supply were nicely balanced 
during the year. This is the more notable in view of the 
sensational developments of new pools in northern Texas 
and northern Louisiana, which attained so much notoriety 
in the last half of the year, but which, augmented by 
enlarged imports, were just able to stem the draft on 
stocks that had been taking place all through 1918. During 
i919, therefore, the crude petroleum situation “held its 
own,” in contrast to 1918, whose output fell behind demand, 
as evidenced by a notable decrease in stocks during that 
year. 

In the early part of 1919, the United States Geological 
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Fig. 1—A graphic compari- 
son of the crude petroleum 
situation in 1918 and 1919 


BILLIONS OF BARRELS 
Fig. 2—The unmined supply of 
crude petroleum in the United 
States, according to estimates of 
U.S. Geological Survey 


BILLIONS “OF GALLONS 

Fig. 83—A graphic compari- 

son of the petroleum prod- 

ucts situation in 1918 and 
1919 
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crude petroleum in the United States.’ Inventories of this 
kind are of the utmost importance and should be given 
careful attention. The results are interpreted graphically 
in Fig. 2. 


The Refining Situation 


During 1919 there was considerable activity in con- 
structing and projecting new refineries, and a notable 
expansion in the oil-refining branch of the petroleum indus- 
try was the result. In fact, refinery capacity, both actual 
and potential, increased out of proportion to the growth 
in the supply of crude petroleum, including imports. It is 
evident that refinery expansion took place with an eye 
to the actual and impending demand for oil products, 
counting upon the new pools of Texas and Louisiana, and 
especially Mexico, to supply the ‘extra raw material for 
operation. 

The materials turned out by the oil industry are, in 
general terms, gasoline, kerosene, fuel oil, lubricating oil, 
and a number of less consequential products which may 
be left to one side in this review. There is an intimate 
relationship between the four main products noted, and 
all four must be held in view in considering the develop- 
ments in respect to any one. The country’s output of 
these products in 1919, as compared with 1918, is shown 
graphically in Fig. 3. 

Gasoline—The oil product of greatest interest to the 
automotive industry is naturally gasoline. The output 
of gasoline in 1919 (see Fig. 3 and the table) increased 
about 9 per cent over that of 1918, thus failing to main- 
tain the rate of 30 per cent established in 1918. This 
slowing up in gasoline production was in response to an 
impaired export situation due to the cessation of the war, 
combined with a domestic demand that failed to sustain its 
1918 promise. In short, the oil situation was so stimulated 
by the closing year of the war that it overran slightly the 
automotive demand, which not only failed to receive an 
equal stimulation by post-war conditions, but actually suf- 
fered a retardation with a wave of effect felt throughout 
1919. In consequence, it is not surprising to find at the 
close of the summer a slight overproduction of gasoline, 
which even went so far as to be an embarrassment to 
some refiners. This situation can be easily misinterpreted 
by the automotive industry as being the result of normal 
rather than abnormal conditions. 


Although detailed figures are not immediately at hand 
to sustain the contention, the decrease in volatility (raise 
in endpoint) of gasoline, which was so conspicuously 
taking place in 1918, is judged to have pursued a more 
temperate course in 1919. At least, there was less need 
in the latter year for the supply of gasoline to be aug- 
mented in this manner, especially as increments from 
cracking methods of distillation and from casing head 





1See bibliography at end of article. 
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Fig. 4—The trend of production and inports of crude 
petroleum in 1918 and 1919 


blends had been increasing apace. In the face of these 
circumstances, it is the more notable that the Govern- 
ment, in late 1919, changed its gasoline specifications to 
accommodate a less volatile product, thus showing its 
foresight in the direction of lining up for the greatly 
augmented demand expected in 1920. 

Kerosene—Of the four main petroleum products, the 
most notable changes took place in respect to kerosene. 
(See Figs. 3 and 5 and the table). The output in 1919 
increased nearly 27 per cent, as compared with a 13 per 
cent increase in 1918, thus reversing the course of develop- 
ment that characterized gasoline, which, as we have seen, 
showed a much greater rate of increase in 1918 than in 
1919. This acceleration in the output of kerosene, in 
contrast with gasoline, was undoubtedly due in the main 
to the opening up of foreign markets to kerosene, especially 
since normally this country has depended upon foreign 
trade for the placement of approximately half of its kero- 





The Development of the Oil Industry in 1919 
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ESTIMATED FIGuRES 





Change Change 

1917 1918 Change in in per 1919 Change in in per 

Quantity Cent Quantity Cent 
Crude products, barrels............. 329.000,000 | 355,000,000]  +26,000,000} -+7.9 | 380,000,000} +25,000,000/ +7.0. 
Crude imports, barrels............. 30,000 , 000 37 , 500,000 +7 ,500,000} +25.0 55,000,000) +17,500,000} +46.6 
Gasoline products, gallons. 2,729, 000,000 |3,570,000,000| +841,000,000| +30.8 |3,900,000,000]+-330,000,000| +: 9.2 
Kerosene, gallons............. 1,602,000 ,000 |1,825,000,000} +223,000,000) +13.3 |2,315,000,000]/+490 ,000 ,000| +26.6 
Gas and fuel oil, gallons 6,288 ,000 ,000 |7.321, 000,000} +-1 ,033 ,000 ,000} +16.4 |7,800,000,000}+-479 ,000,000] + 6.5 


Lubrieating oil, gallons. . 721 ,000 ,000 








841 ,000 ,000 


+120,000,000) +16.6 835 ,000 ,000 





—6 000,000} —0.7 
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Fig. 5—The trend of gasoline and kerosene production 
in 1918 and 1919 


sene output. The exports of kerosene in 1919 approxi- 
mately doubled those of 1918, whereas the foreign ship- 
ments of gasoline during the past year fell off nearly a 
third as compared with 1918. 

The general situation as regards kerosene and gasoline 
may be expressed in other terms by saying that the demand 
for kerosene in 1919 overtook supply, whereas, the demand 
for gasoline failed to quite keep pace with the capacity 
for producing this product. These circumstances are 
reflected in the fact that the average price of gasoline 
remained practically stationary throughout 1919, whereas 
kerosene showed one of the most marked advances in its 
history. 


Use of Fuel Oil 


Fuel Oil—Fuel oil, just yet, is of little direct interest 
to the automotive industry, since the heavy-oil engine has 
not come into vogue in the United States; but fuel oil 
concerns the automotive industry indirectly, inasmuch 
as this product is the source of considerable cracked gaso- 
line, and the advantage with which fuel oil can be sold 
has some bearing upon the course of prices as regards its 
joint products—gasoline, kerosene, and lubricating oil. 

During 1919, fuel oil (including a special variety used 
in the manufacture of gas and called gas oil), increased 
but slightly over 1918. (See Fig. 3 and table). The 
course of fuel oil closely paralleled that of gasoline; both 
suffered from a demand which failed to sustain its pre- 
armistice rate. Fuel oil, however, recovered itself in late 
1919, stimulated by winter and the breakdown of the coal 
industry; in regard to price trend, also it departed from 
parallelism with gasoline, slumping off badly during the 
greater portion of the year, only to mount sharply in 
November and skyward in December. 

During the year, the shift from coal to oil in industry, 
which was so strongly stimulated during the coal shortage 
of 1917-18, went on apace, at the same time that the 
marine demand for fuel oil underwent accelerating devel- 
opment. These tendencies may be expected to have a 
growing interest for the automotive industry, since they 
are registering their claims ahead of automotive trans- 
portation. 

Lubricating Oil—Lubricating oils are manufactured in 
almost endless variety, but a large proportion of the output 
is devoted to automotive lubrication. As motor-oil is not 
differentiated from lubricating oils in general by any of 
the official statistical sources, this section will deal with 
motor-oil only by indirection. 

The output of lubricating oils in 1919 showed practically 
no change over 1918, although in the latter year an 
increase of 16 per cent was in evidence. (See Fig. 3 and 
table). Since lubricating oil is manufactured from only 
a portion of the crude petroleum consumed, the rate of 
change in the output of this product has less economic 


Significance to the automotive industry than is true of 
a product such as gasoline, which enjoys no slack in 
respect to its raw material source. 

The character and price of lubricating oil are of more 
direct concern to automotive transportation, however, and 
during the past year the supply has tended to come into 
somewhat better adjustment with the fuel used, although 
the matter of crank-case dilution has not ceased to be 
troublesome. The price of lubricants fell away some- 
what from the levels attained at the end of the war, 
although the marked advances in the prices of crude petro- 
leum that came into evidence in late 1919 had their due 
effect upon lubricants, especially those manufactured from 
Pennsylvania crudes. 

Effective November 25, the Governmental specification 
for lubricating oils were freed from all restrictions as to 
gravity, thus enlarging the raw material scope for the 
manufacture of lubricants for Government purchase. 


The Motor-Fuel Problem 


One of the notable developments of the year was the 
progress attained in the direction of codperation and 
codrdination between the oil industry and the automotive 
industry. This outcome received its main stimulus from 
two sources: the February meeting of the Society of 
Automotive Engineers in New York, with a special session 
devoted to fuel, at which a number of specialists presented 
analyses of the fuel supply; and the establishment of the 
American Petroleum Institute, which gave a centralized 
voice through which the oil industry, as a unit, might 
speak. 

As a direct outcome of the February meeting of the 
Society of Automotive Engineers, an Automotive Fuel 
Committee was established, composed of representatives 
of the Government, the Society of Automotive Engineers, 
the National Automobile Chamber of Commerce, and the 
Motor and Accessory Manufacturers’ Association, which 
became, for the time being, the official spokesman of the 
automotive industry in fuel matters. 


On August 21, in New York, representatives of the 
automotive industry tendered a dinner to representatives 
of the oil industry, which was followed by a conference on 
ways and means for effecting better codrdination between 
engine and fuel. A resolution was drawn to the effect 
that the fuel supply was changing in character, but that 
it was important to keep track of the change and forecast 
its course in the interest of better utilization of the fuel 
supply. The resolution also called for a listing of the 
difficulties encountered by the automotive industry in using 
present-day fuels, which led to a formulation of a reply 
by the Automotive Fuel Committee. These interchanges 
of ideas were followed by further conferences between the 
representatives of the oil and automotive industries, and 
in the meantime elaborate plans were started for estab- 
lishing a Division of Research and Statistics of the Ameri- 
can Petroleum Institute, with a program giving conspicu- 
ous place to problems of fuel utilization. 


These developments have been reviewed at this length 
because they are thought to represent features of out- 
standing interest, both to the oil industry and the automo- 
tive industry. The supply of fuel is one of the controll- 
ing factors in the growth of automotive transportation, 
and these initial efforts toward establishing a basis of 
mutual interest on the part of the fuel-producing and fuel- 
consuming industries, not only argue well for increased 
efficiency in the utilization of the country’s supply of 
motor-fuel, but also represent constructive action of a kind 
that does great credit to American industry. 


An intimate relationship exists between the prices of 
crude petroleum and each of the main petroleum products, 
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although the conditions within the American oil industry 
are such that of late fluctuations in price have not mate- 
rially affected the price of gasoline. The relative stability 
of gasoline in the past two to three years is due to the 
fact that changes in the market value of other petroleum 
products have accommodated advances in the costs of 
crude and refining. 


The Trend of Prices 


The trend of prices since 1913 in respect to gasoline, 
kerosene, and fuel oil is shown in Fig. 6. Since prices in 
the petroleum industry have shown marked fluctuations in 
the last quarter of 1919, an average for the year, as noted 
in the chart, is apt to be misleading, if used for purposes 
of projecting the trend into the future. 

To give the average trend of prices in graphic form 
would involve a special investigation beyond the scope of 
this review, but the following statement may afford a 
sufficient view. Crude petroleum has remained stable 
throughout most of 1919, with the exception of a decline 
in some fields near the first of the year and a marked and 
practically universal advance toward the end of the year. 
No changes of note have taken place in the price of gaso- 
line. Kerosene, on the contrary, has climbed steadily 
and strongly since the first quarter of the year, ending 
1919 close to 50 per cent above its outset price. Fuel oil 
fell off strongly the first quarter of the vear, traversed 
a deep valley the second and third quarters, and made an 
almost vertical ascension when the coal strike hit the 
country. The whole world is building up such a demand 
for fuel oil that either the world’s production of crude 
petroleum must quickly increase, or else the price of fuel 
oil may be expected to continue on a high level. Lubricat- 
ing oils, in the main, have tended to show a gradual 
decline in price over most of the year, but with an upward 
response of late to the rising trend in crude oil prices. 

On the whole, it may be said that price developments in 
late 1919 were much at variance with the general run of 
prices during the preceding portion of the year, and that 
1920 will be introduced by a higher level of prices for 
most of the petroleum products than has prevailed in the 
immediate past. This circumstance may be able to hold 
out promise of continued stabilization in the price of 
gasoline, at least so far as the first half of 1920 is con- 
cerned. 


Conclusions 


The outstanding developments during the year, of inter- 
est to the automotive industry, may be summarized as 
follows: 

(a) The maintenance through 1919 of the 1918 rate 
of increase in the domestic production of crude 
petroleum. 

b) A tendency to over-produce gasoline in the face 
of a slight lag in demand. 

(ec) The tendency of kerosene to approach a motor- 
fuel price and its response in output to the open- 
ing up of foreign markets. 

d) A continuation and acceleration of the shift from 
coal to fuel oil in industry, with a remarkable 

_ price advance during the coal strike. 

e) Progress toward coérdination between the fuel- 
preducing and fuel-consuming industries. 

f) The marked price fluctuations of late 1919, 
affecting practically all oil products, excepting 
gasoline. 
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Iron, Steel and Non-Ferrous Metals — 
a Market Retrospect and Prospect 


It is with much satisfaction that we present this study of metals essential to the 
automotive industry from a market standpoint. It is admitted that the usual form 
of such a study for a market review or a statistical issue is in figures, but in this 
case the writer explains why he does not this year use figures extensively, and 


likely you will agree with him. 


By William Crawford Hirsch * 


N ordinary years it sufficed to place in the hands of the 

consumer of iron, steel and other metals as compass 

for his purchases in the new year a record of the 
prices and production in the one ended. Comparing these 
with performances of the market in the years that had 
preceded, he was enabled to formuiate his buying pro- 
gram on the basis of historical facts which, wnhile not 
always an absolutely dependable guide, formed at least a 
rational basis for his policies. But in the year from 
which we have just emerged, the iron and steel, no less 
than the non-ferrous metal markets, sailed an unknown 
sea. 

For the high pressure strain to which the war’s de- 
mands had subjected them, they had, in a measure at 
least, been prepared by the equally abnormal demand that 
emanated from the war offices of our associates in the 
war and which had preceded our joining them as belliger- 
ents. We knew what England had done to make her blast 
furnaces, foundries and rolling mills yield the greatest 
possible amount of war material, and relatively little diffi- 
culty was encountered by our steel and metal industries 
in accommodating themselves to the War Industries 
Board’s regulations, the latter body having had the advan- 
tage of the example of the British regulations which it 
could adapt to American conditions and even improve 
upon. But the armistice halted war work, as suddenly 
across the Atlantic as it did here, and we did not have the 
benefit of the experiences of others in helping us over the 
reefs and shoals. 

Figures Do Not Explain 

And so we set out on this ocean of urcertainties with 
stout hearts, but when we behold now in retrospect 
what has actually happened, we are, above everything 
else, impressed with the utter futility of the ordinary 
statistical procedure for the purpose of recording the 
price fluctuations of the year, and even less serviceable 
are the methods of yester-years for arriving at a sane 
estimate of the future on the basis of comparisons be- 
tween the values that were chalked up in the year just 
ended and a ten or twenty year period preceding it. 

The dollar of to-day has very little in common with the 
dollar of 1910. Bearing in mind that money is nothing 
but a medium of exchange, let us recall that ten years 
ago a ton of pig iron (then selling at an average of 
$15.55) would have “bought” 16 bushels of wheat (then 
selling at 96 cents a bushel). To-day, putting the price 
of pig iron at $36.00, it would ‘take 11 per cent more pig 
iron than it did then to buy 16 bushels of wheat (now 





*Editor Daily Metal Reporter. 


selling at $2.50 a bushel). Taking the price statistician’s 
only tool, the dollar, as gage, we would have to say that 
pig iron has advanced more than 130 per cent since 1910 
when, as a matter of fact, taking wheat or for that mat- 
ter any other food or clothing staple as a price determi- 
nant, its value has diminished more than 10 per cent. 
When it is remembered that even in the short span.of 
time comprised within the year 1919, commodity prices 
have advanced from 18,5348, Bradstreet’s index number 
on January 1, to 29,1756, the index number on December 
1, an upward change of almost 60 per cent, it will be all 
the better recognized that statistics expressed in doliars 
and cents furnish a very insecure key to the situation. 

What statistics are given in this article with reference 
to prices are therefore to be looked upon merely as a 
matter of record and orthodox custom. With prices of 
the immediate past eliminated as dependable sign posts 
to the road of to-morrow, prevailing conditions and such 
information as is available regarding the supply that 
may be expected in 1920 must serve as a basis for a 
survey of what the purchasing agent and automotive de- 
signer may look for from the iron, steel, and metal mar- 
kets in 1920. 


Legacy of the War 


At the very outset of this review, one of the war’s 
legacies to the automotive industry must be given due 
mention. As the result of the Government’s large and 
varied demand for alloy steels of all kinds, not only has 
plant capacity for their production undergone tremendous 
expansion, but we have also to-day in the United States 
an army of metallurgists who have specialized in the pro- 
duction of alloy steels and are therefore well equipped by 
experience to promote the solution of the technical steel 
problems of the automotive industry which is by far the 
greatest consumer of these combinations of non-ferrous 
minerals with steel. 

Even five years ago alloy steels were looked upon as a 
novelty, in many instances as a curiosity. To-day expan- 
sion in the manufacture of ordinary carbon steel is un- 
impressive compared with the rapid forward strides in 
the number of plants and the individual outputs of alloy 
products. It would seem as though ingenuity had a wider 
field for making itself felt in the manufacture of alloy 
steels, and this opportunity has attracted not so much 
capital as it has the best brains in the steel] industry. 
It is a field that affords the widest scope for the display 
of technical brilliancy, a role in which the American steel 
maker is at his best. 

Moreover, the steady increase in the number of electric 
furnaces has fostered precision in steel making to such 
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an extent that qualitative demands made upon the in- 
dustry have grown immeasurably and, to the credit of the 
steel makers be it said, fulfillment of these demands is 
almost invariably the rule. 

In stating that the electric furnace must be recognized 
as one of the most potent influences in the technical bet- 
terment of steel, no disparagement of the other methods 
of steel production is intended. Steel castings and ingots 
made by the open hearth, converter, or crucible process 
have been benefited by the stimulus given to competition 
for the laurels of ‘highest steel quality which ensued 
rather simultaneously with the increase in electric fur- 
naces than as a result of their advent. Co-operation of 
the steel maker with the automotive industry in putting 
the greatest possible strength into metal used for those 
parts that are subject to the greatest strain, is after 
all the most valuable technical liaison between the two, 
and in this direction the metallurgical and physical lab- 
oratories of steel plants have scored astounding advances 
in the year just ended. 

The art of micrography in steel making has been 
brought to a point where it has become the real hand- 
maiden in the detection of weak spots and their elimina- 
tion either in the mass or in the successive stages of con- 
version. May the foregoing suffice as a summary of the 
high lights of 1919 and as introductory to a more de- 
tailed consideration of the various commodities which the 
automotive industry draws from the realm of iron, steel 
and metals. 


Pig Iron 


The vagaries of the year 1919, with hopes running 
high one day that production and consumption would set 
new records, only to be blasted on the morrow by some 
one of the many industrial or economic disturbances, are 
eloquently exemplified by the pig iron output and the 
course of values for that basic commodity. In January 
the rate of annual production was estimated at more than 
39,000,000 tons. By May expectations had shrunk to 
25,000,000 tons as the 1919 output. Increase in produc- 
tion in July and August caused hopes to rise again and 
on Sept. 1 a yield of 30,000,000 tons was looked for from 
the blast furnaces. Then came the steel strike, followed 
by the coal strike and, as a result, production in October 
fell below 2,000,000 tons. The year closes with a produc- 
tion estimated at below 30,000,000 tons. 

This compares with an average production of approxi- 
mately 39,000,000 tons during the three preceding years, 
a shrinkage of 23 per cent. To a large extent this loss 
in output is to be ascribed to conditions that, let us 
hope, are not likely to repeat themselves, such as strikes 
affecting both operations at the furnaces as well as the 
supply of ore, but a study of the daily output, which, 


No. 2 Foundry Iron 


(1919 average price per gross ton) 





Jan. Feb. Mar. April 
$31.00 $31.00 $31.00 $26.75 
May June July Aug. 
$26.75 $26.75 $26.75 $26.75 
Sept. Oct. Nov. Dec. 
$26.75 $27.00 $29.00 $36.00 


OE 


from more than 100,000 tons in January, had fallen to 
below 70,000 tons in May, shows all too clearly reduced 
efficiency of the average blast furnace worker. 

During the first half of the year, the output of the 
chief grades of non-steel making iron, i. e., foundry, 
malleable, and forge, aggregated 3,323,675 tons, consti- 
tuting somewhat in excess of 20 per cent of the entire 
output. Retaining this as a basis for the entire year, 
the output of non-steel making iron was probably around 
6,000,000 tons, and of this tonnage around 5,000,000 tons 
were foundry iron, which quantity is only slightly below 
the foundry iron output we have been accustomed to for 
several years. 

Examining the movement of the foundry iron market, 
we find that at the year’s opening the average price was 
$31 a gross ton which constituted a decline of about 9 per 
cent from the price levels in vogue during the closing 
days of control by the War Industries Board. In March 
the Industrial Board of the Department of Commerce, 
following conferences with producers and in apparent 
agreement with them, announced a horizontal price cut 
of $4.25 a gross ton, bringing the market’s average to 
$26.75 at which level it remained until the steady shrink- 
age in output caused consumers to compete more briskly 
with one another for supplies, a condition that began to 
make itself felt at first moderately in October and which 
became more and more pronounced as transportation and 
fuel supply were jeopardized through the labor disturb- 
ances of the last quarter of the year. As a result of the 
intensive rivalry for pig iron supplies between foundries, 
the close of the year finds prices at the highest level of the 
year, averaging $40 and denoting advances of nearly 50 
per cent from the year’s iowest and of 29 per cent from 
the year’s initial price. 

It would seem as though, because of their anxiety to 
cover their future requirements of foundry iron, con- 
sumers had already brought about a market condition in 
which prices may be said to have anticipated the scramble 
for supplies. In these days of incertitude regarding the 
labor market, it is difficult to make any estimates as to 
the future production of any commodity, no matter how 
urgent the demand and how readily available the raw 
material. 

But, in so far as the eye can see at this writing and 
always allowing for sudden shifts in the price barometer 
as a whole, the market for foundry iron faces in 1920 a 
steady striving to regain a normal output and, as values 
at the present are the creation of a sharp preponderance 
of demand over supply, adjustment eventually must lie 
along the road of easier conditions for the buyer. 


Steel and Steel Products 


Under the intelligent leadership of the chief producers 
of raw steel, a sound program for the gradual readjust- 
ment of the steel industry from a war to a peace basis 
was evolved early in the year. The principal producer, 
once price readjustments on a lower scale had been put 
into effect, refused to be carried off his feet by momen- 
tary contraction in mill output or by the periodically re- 
curring clamor from consumers for preferred deliveries 
of steel accompanied by offers of higher prices or pre- 
miums to which they had become accustomed during the 
war. But the leaders of the steel industry, perceiving 
clearly that the road to health for the steel market could 
be made secure only through as energetic stabilization of 
prices as possible, turned their faces resolutely against 
the temporary advantages they might have gained when, 
toward the year’s close, the steel strike, and later the 
coal strike, caused a veritable stampede among consumers 
eager for steel and steel products at any price. As it 
was, prices responded to the impaired supply but, had it 
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Steel Billets 
(1919 average price per gross ton, Pittsburgh basis) 





Jan. Feb. Mar. April 
$43.50 $43.50 $43.50 $38.50 

May June July Aug. 
$38.50 $38.50 $38.50 $38.50 

Sept. Oct. Nov. Dec. 
$38.50 $38.50 $38.50 $42.50 











not been for the repeated announcement of the most 
prominent producer that upward revision of prices would 
be avoided, if it could at all be circumvented, there would 
have occurred several times during the year runaway 
market conditions which would have seriously inconve- 
nienced consumers and the reaction from which might have 
been fraught with disaster for the industry as a whole. 

Taking billets as a criterion for the market for unfin- 
ished steel, we find that they opened the year with the 
average quotation for January in the Pittsburgh market 
at $43.50. This condition continued throughout Febru- 
ary. On March 20, the Industrial Board of the Depart- 
ment of Commerce and representatives of the steel indus- 
try reached an agreement under which a horizontal reduc- 
tion of $5 a ton was promulgated in the price of all un- 
finished steel, bringing the quotation down to $38.50 a 
gross ton. It will be remembered that the object of this 
price reduction was to bring about the speedy return of 
industrial activity. 

The Railroad Administration was to set the pace by 
placing orders with the steel mills for heavy tonnages of 
rails, but on April 2, 13 days later, the Director General 
of Railroads made it known that he would not place any 
orders at the prices agreed upon and the market was once 
more left to shift for itself. The prices announced by the 
Industrial Board remained, however, in operation and ap- 
plied practically to all transactions up to the middle of 
November, when the effect of the deficit caused in pro- 
duction by the strike began to make itself felt more and 
more, causing gradual advances which toward the end 
of December led to a $48 price for billets, a 25 per cent 
advance over the lowest level of the year and exceeding 
by 10 per cent the year’s opening price. 

Significant from the purchasing agent’s point of view 
is the fact that last January, when, in spite of declining 
production, light demand and failure of inquiries from 
the construction trades to materialize caused the industry 
to have a spell of the “blues,” it was activity in the auto- 
mobile trade that gave fresh courage to steel producers. 
It was such news as that production of a popular priced 
passenger car had reached 1000 machines a day and was 
shortly expected to reach 3000 that helped the steel mar- 
ket over the roughest spots of the road. The new year 
opens amid very much the same conditions. Steel buying 
for building purposes is still in abeyance. Export trade 
is retarded by untoward exchange conditions. The one 
bright lodestar in the firmament is the demand from 
the automotive industry, already buoyant and expected to 
grow more so from day to day, with sellers of steel espe- 
cially gratified by the impressionable increase in orders 
emanating from the builders of motor trucks and tractors. 

Price movement of steel products during the year was 
also featured by the reductions originated by the Indus- 


Sheets; No. 28 Black 
(1919 average price, cents per lb., f.0.b. Pittsburgh) 
Jan. Feb. Mar. April 
4.70c. 4.70c. 4.70c. 4.35c. 
May June July Aug. 
4.35c. 4.35c. 4.35c. 4.35c. 
Sept. Oct. Nov. Dec. 
4.35c. 4.35c. 4.35c. 4.35c. 











trial Board of the Department of Commerce. In sheets 
they amounted to $7 a ton. Black sheets started the year 
with a quotation of 4.70c a pound for the No. 28 gage 
and, as the result of the Industrial Board’s cut, were 
quoted late in March at 4.35c at which price level they 
remained stationary until the end of the year. The same 
permanency of prices characterized other sheet products, 
largely due to the policy of the chief producing interest 
to hold prices in check during the year. In. view of the 
fact that the basic material from which sheets are rolled 
as well as fuel and labor have appreciated considerably, 
while sheet values remained unaltered, the somewhat in- 
congruous position of this commodity furnishes food for 
the thinking purchasing agent’s mind and this, in spite 
of the fact that during the last quarter of the year it 
happened frequently that buyers who were urgently in 
need of material, offered premiums of $2 to $5 a ton on 
sheets. In fact, early in November as high as $30 a ton 
premium was reported to have been offered by one auto- 
mobile builder for automobile body sheets. This practice 
of offering premiums for prompt deliveries, it might be 
argued, could only prevail in a market in which the supply 
is distressingly short. But it is not unusual for steel con- 
sumers to overestimate the scarcity of the article they 
are unable to obtain from their regular source of supply. 

One automobile builder might be encountering seem- 
ingly insurmountable obstacles to replenish his supply of 
automobile sheets while nine others are so well supplied 
that they scoff at reports of premiums being paid. Auto- 
mobile sheets in consumers’ hands might be plentiful on 
the whole and production above normal. At the same time 
this or that consumer could not obtain much needed sup- 
plies simply because of the contract obligations on the 
part of mills toward other consumers. 

In judging the market’s future, it would seem advisable 
to base opinions on the quotation for sheets rather than on 
ephemeral preniiums, of which quotations took no cogni- 
zance. Reports of such premium payments for prompt 
shipments cause quotations to be looked upon as nominal 
for the fleeting moment but, with few exceptions, pre- 
miums, when not translated in the course of a few weeks 
into price advances, reflect solely the predicament of in- 
dividual buyers and not a lack of supply on the whole. 

The leading producer apparently believes that the dif- 
ferential between the price of sheet. bars and rolled and 
finished sheets allows an adequate price for the produc- 
tion of the latter at the prevailing quotation. Possibly this 
or that consumer may rail at the unmeaningness to him 
of this quotation because the producer’s capacity is pre- 
empted by existing contracts. But rather than take this 
attitude, he could with much advantage to himself learn 
that one of the fundamentals in steel buying is that “the 
early bird catches the worm.” It is appreciation of the 
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truth of this homely adage on the part of the consumer 
upon which those honestly striving to stabilize prices, 
must in a large measure depend for consummation of such 
a steadying of values which is predicated upon the placing 
of contracts sufficiently long in advance to insure adequate 
deliveries at all times, thereby eliminating periodical gaps 
in the supply and the necessity for offering premiums. 


Alloy Steels 


Reference has already been made to the ascendancy of 
alloy steels which has become the most impressive char- 
acteristic of the post-war record of the industry. In 
i918 production of alloy steels was placed by the American 
Iron and Steel Institute at 1,787,852 tons, the major part 
of which represented war requirements. It is quite pos- 
sible that, when the returns for 1919 output are available, 
the figures will prove disappointing, because the strikes 
hit no one harder than the alloy steel specialists. Little 
significance need be attached to this. 

Everyone in the industry knows that demand for alloy 
steels has grown by leaps and bounds and, as production 
is to a large extent in quarters other than those that are 
wont to report their output minutely, statistics are likely 
to be found misleading for some time to come. Similar 
difficulties are encountered when one essays to arrive at 
an estimate of consumption. This is especially true with 
reference to the automotive industry. The National Auto- 
mobile Chamber of Commerce in a report to the War 
Industries Board stated that the average automobile re- 
quires 100 pounds of alloy steel. Based on a 1919 pro- 
duction of, say, 1,600,000 cars, this would imply a 
consumption of only 72,000 tons of alloy steel by the auto- 
mobile industry in that year. This quantity falls so ob- 
viously short of the amount of alloy steel absorbed by the 
automotive industry that the average of 100 pounds alloy 
steel to a car may be put down as an obsolete estimate. 
Nor must sight be lost of the steadily growing quantities 
of alloy steels absorbed in the manufacture of motor 
trucks and tractors, the requirements of which impor- 
tant branches of the automotive industries were not em- 
braced in the estimate referred to. Placing the annual 
output of motor trucks and tractors at 500,000, which is 
a very modest estimate, it will be readily seen that the 
tonnage of alloy steel entering into their production is 
of considerable proportions. That this tonnage is certain 
to increase from year to year is assured by the industry’s 
constant efforts to lessen the weight of these motor 
vehicles without impairing their strength, durability and 
capacity. Progress along these lines lies largely in the 
use of more and more alloy steels and the ensuing dis- 
placement of bulk by the athlete-like qualities of such 
minerals as molybdenum, the use of which in steel is 
reported to have permitted the twisting cold of an axle 
six times without revealing signs of fracture. 

It is not in quantity production or consumption that 
the alloy steel output is significant. It is the steadily 
growing variety of steels, each especially adapted to the 
purpose that it is to serve, that we find the real explana- 
tion for the steadily growing importance of alloys. 

Because nickel enters so largely into the manufacture of 
automobile steel, it may be considered here rather than 
under the head of non-ferrous metals entering as separate 
commodities into the construction of automobiles. The 
price of electrolytically refined nickel at the opening of 
the year was 40 to 45 cents. This range remained op- 
erative until the second half of the year when the price 
gradually narrowed down to a flat 45-cent quotation. 
The production of this metal being closely concentrated, 
values have always reflected much more permanency than 
those for metals subject to speculative fluctuations. 

Nickel is frequently used as a steel alloyant in conjunc- 


tion with chromium. Chrome ore has shown a downward 
tendency throughout the year, and in its closing days is 
quoted at 70 to 80 cents, compared with as high as $1 
during the summer. 

The same easing tendency has been in evidence in tung- 
sten and its ferro-alloys. Wolframite and sheelite, from 
which tungsten is obtained, opened the year at $19 to 
$19.50 per unit. The decline in prices was gradual until 
at the year’s close we find the market weak at a range of 
$7 to $9. Reflecting the decline in the basic mineral, 
ferro-tungsten sold down from the opening quotation of 
$2.35 to $1.10 at the year’s end. The quotation for ferro- 
vanadium has been maintained steadily throughout the 
year at $6. ; 

Molybdenum alloys followed closely the course of tung- 
sten, ferro-molybdenum opening the year at $4 and being 
held at $2.25 to $2.50 at the close. Ferro-silicon and ferro- 
manganese have been used for so many years in steel 
making that they are really not meant to be included when 
the latter-day growth of alloy steels is spoken of. Ferro- 
manganese opened the year at $240 to $250 for domestic, 
and following ups and downs, in which the latter predomi- 
nated, the year’s close finds values at just about one-half 
of what they were at the outset, namely $120. Ferro- 
silicon, which sold at $140 to. $150 early in the year, is 
now obtainable at $80 to $90. 

While, because of the relatively slight quantity of these 
alloys used in a ton of steel, their price movement may 
appear to be of subordinate influence on the price of fin- 
ished alloy steel as compared with the effect of a rise or 
fall in the price of pig iron and coke, observation of the 
course of the market for ferro-alloys will prove a remuner- 
ative study for the purchasing agent because of its fore- 
shadowing very frequently the trend of prices for alloy 
steels, and to the designer it will reveal what the tendency 
in steel specifications is. 

The future of the market for many of the minerals that 
go into the manufacture of ferro-alloys is wrapped up in 
the tariff legislation of the next few years. During the 
war, domestic production of tungsten and a number of 
other alloying minerals was fostered through the abnor- 
mally high prices that prevailed. Since the signing of the 
armistice domestic producers have in many instances been 
put out of business by the price levels that resulted from 
diminished demand and from a return of foreign competi- 
tion freed from war regulations. Agitation to encourage 
and fortify home production through adequate tariff pro- 
tection is now being carried on and will grow more and 
more strenuous as Congress prepares for general tariff 
revision. 

A review of the year’s history of the steel industry 
would not be complete without mention of the battle over 
“f. o. b. Pittsburgh” or the Pittsburgh base for steel 
prices which opened in November and the end of which is 
not yet. As far as Detroit consumers and those in the 
vicinity of that automotive center are concerned, their in- 
terests are but little affected no matter what the outcome 
of the controversy may be, for the simple reason that the 
“f. o. b. Pittsburgh” base is an actual one in their pur- 
chases from steel mills, at least in the preponderatingly 
large number of shipments. 

Different it is with automobile plants in the Chicago ter- 
ritory and west of that city. The Calumet steel region has 
the advantage of being closer to the iron ore supply, but 
when the Middle West consumer buys steel products turned 
out at Gary or South Chicago he finds that he must pay 
the Pittsburgh price plus the freight charge per ton from 
Pittsburgh to the point of destination, even though the 
steel may actually call only for a fifty-mile haul from mill 
to consumer’s works. 

_From September, 1917, to July, 1918, Chicago was made 
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a basing point, but then “f. o. b. Pittsburgh” was restored 
as base. As in all such controversies, there are two sides 
to the story. Price equalization is helped through the 
time-honored “f. 0. b. Pittsburgh” basing system, but con- 
sumers within close proximity to Western mills, who are 
called upon to pay freight from Pittsburgh on deliveries 


of steel from a point of shipment only a few miles distant, 
a¥e naturally in favor of doing away with the present sys- 
tem. At all events, it will be well for purchasing agents 
to take into consideration, when placing contracts for long- 
deferred deliveries, the possibility of a change in this 
direction. 


NON-FERROUS METALS 


Aluminum 


It is not because of its alphabetical precedence that 
aluminum is given first place in the following sum- 
mary of the year’s events in the non-ferrous metal mark- 
kets. Aluminum has become the most important of 
the non-ferrous metals to the automotive industries. The 
National Automobile Chamber of Commerce made no 
mention of aluminum in its report to the War Industries 
Board in 1918. 

The average copper contents of an automobile are given 
in that report as 36 pounds. On the basis of a production 
of 1,600,000 cars a year, this would make the copper con- 
sumption in the automotive industries 57,600,000 pounds 
a year. 

The sole producer of virgin aluminum in the United 
States, on the basis of accurate calculations covering sales 
for several years, places the consumption of aluminum by 
the American automobile industry at 40 per cent of the 
total consumption, which amounts to about 200,000,000 
pounds a year, or 80,000,000 pounds. So that in spite of 
the conventional precedence which copper has over other 
non-ferrous metals in reviews like this one, the priority 
accorded to aluminum is justified by the much greater con- 
sumption of that metal and the steady growth of its im- 
portance in the automotive industries. And here, too, 
must be taken into account the tendency to lessen the 
weight in motor trucks and tractors. For the time being, 
consumption of aluminum in these may be relatively light, 
but eventually designers, striving to save weight at all 
costs, will resort here, too, to the use of aluminum for this 
or that part, if by doing so the goal of lightness without 
lessening strength can be obtained. 

Expansion of aluminum consumption in automobile 
building furnished to the market for that metal the bridge 
which enabled it to cross with safety the transition period 
from war to peace conditions. As the result of war de- 
mand’s pressure, production was increased from around 
90,000,000 pounds in 1915 to more than 200,000,000 pounds 
in 1918. Moreover, the Government’s requirements, after 
we entered the war, were such that it practically monopol- 
ized the entire supply, with the result that aluminum had 
tg be withheld from many consumers whose products were 
non-essential. With the signing of the armistice it be- 
came necessary to re-educate those whom it had become 
imperative to wean from the use of aluminum during the 
war. In the automotive industry this was relatively easy, 
because the advantages of aluminum, affording lightness 
and tensile strength, were thoroughly understood by de- 
signers and engineers. 

Price fluctuations during the year were unimportant. 
Contract prices remained throughout the year on the basis 
of 33 cents a pound. In the so-called “outside” or resale 
-market the quotation for virgin ingots dipped at one time 
as low as 28 cents, but for the major part of the year metal 
held by others than the sole American producer sold at 
prices very close to the latter’s contract price. The same 
stability of prices was in evidence in the market for 
aluminum sheets and alloys. 

The cause for the short-lived recessions in the “outside” 
market was to be attributed in the main to offerings of 


Government surplus holdings and exaggerated reports of 
impending arrivals of foreign aluminum. In October re- 
ports were freely circulated that French aluminum in 
heavy quantities was to be unloaded in this country. When 
shipments from that country did begin to arrive it was 
found that they were of insignificant proportions and that 
the selling representatives in this country of the foreign 
aluminum producers, far from being in a mood to under- 
sell the American consumer, were not disposed to commit 
their principals for more than very limited amounts and 
only at positively full prices. 

In fact, imports throughout the year were not more than 
around 1000 tons, compared with an average of 10,000 
tons annually in 1912, 1913 and proportionately during 
that part of 1914 which preceded the outbreak of the war 
in Europe. Just as false rumors were set afloat last sum- 
mer that importations would be heavy, so there were cir- 
culated toward the middle of December equally unfounded 
reports that the French Government had placed aluminum 
under export embargo. 

The truth of the situation is that for the present none 
of the European aluminum producers is in a position to 
offer very much metal abroad, and that the productive 
capacity of the sole American producer of virgin metal 
has grown to such proportions that he is able under ordi- 
nary conditions to do full justice to the demand. 

That during the year 1919 it was frequently a very close 
race between the supply and demand was due to abnormal 
causes. At one time a strike at the Massena plant inter- 
fered with operations; then considerable difficulty was 
encountered in obtaining adequate shipping facilities for 
foreign bauxite; and the difficulties arising out of the coal 
strike and the general labor situation, from which no in- 
dustry was immune, aggravated the troubles of the pro- 
ducer and enhanced the amount of energy required to 
maintain the flow of metal from the refineries to con- 
sumers’ plants. 

Due to the straits in which European producers find 
themselves as the result of economic conditions in their 
respective domains, it looks very much as though they 
would have their hands full to supply their domestic de- 
mand and that of the markets which are naturally tribu- 
tary to them. The American producer, moreover, is well 
equipped today to satisfy all demands and to keep pace 
with their growth. Mining of high-grade bauxite in the 
Guianas is steadily expanding and additions to trans- 
portation facilities for this material are being constantly 
made. 

The price policy of the American producer has always 
been directed toward increasing the consumption of the 
metal in the automotive industries as much as possible. 
With competition from foreign sources reduced to a mini- 
mum, the only change in price from the contract quota- 
tion of the producer in the “outside” market can come 
through offers of premiums by consumers who have not 
adequately provided for their requirements and are there- 
fore unable to obtain additional tonnages from the source 
of origin at the time they want them, or through con- 
sumers turning sellers of metal, which latter condition is 
most always responsible for declines in the resale market. 
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Aluminum 


(1919 average price in cents per lb. of virgin ingots, 
98 per cent pure, in open market) 





Jan. Feb. Mar. April 
33.00c. - 33.00c. 31.50c. 30.00c. 

May June July Aug. 
31.50c. 33.00c.  33.00c. 33.00c. 

Sept. Oct. Nov. Dec. 
Sasac. 32.75ce. F32.75ce. 32.756. 
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So long as there is, however, ready demand for every 
pound of aluminum that is produced, the “outside” market 
is likely to be famished for supplies. Quantitatively 
speaking, it is at best a stop-gap. Compared with the 
prices that prevailed at the close of the year for most steel 
products, aluminum shows a much slighter rise over pre- 
war levels than the former. 

Sheet bars in 1914 sold at an average of $21 a ton. 
The closing days of the year 1919 saw sheet bars selling 
at $51, an advance over the pre-war price of 143 per cent. 
Aluminum in 1914 sold at an average of 18 cents, so that 
the closing price of 1919, i. e. 33c, represents an increase 
in price over the pre-war days of only 85 per cent. The 
contract price for 1921 will undoubted!y be based on what- 
ever change in economic conditions makes itself felt be- 
tween now and the time that 1921 business is to be placed. 

These considerations will exert, however, a like influence 
on all other commodities, and so the relative cheapness of 
aluminum should be maintained, due, as it appears to be, 
not to the vagaries of crisscross currents in a wide- 
open market, but to the progress made in production 
methods. 


Copper 


Copper’s price début in 1919 was at 21.50c for 
electrolytic. From the very outset the market fell under 
the weight of heavy holdings by the Government as 
a legacy from the war. Values drooped and by the end of 
February had declined to 15.25c, with metal for April ship- 
ment then offered at as low as 14.50c. On Feb. 1 stocks of 
refined, blister and scrap copper were estimated at 
1,300,000,000 pounds. Of this tonnage about 600,000,000 
pounds were refined, including Government owned stocks. 

At the very beginning of the year producers bent their 
energies toward reducing output, and by March 1 a cur- 
tailment of 40 per cent had been achieved. Toward the 
end of March the War Department announced approval of 
an agreement made with the copper producers under which 
the Government’s surplus was to be disposed of through 
the producers. The agreement provided for the sale of 
the Government stocks in monthly instalments of a ton- 
nage equal to 10 per cent of sales made by the producers 
on their own account, providing that at least 5,000,000 
pounds of Government metal should be sold each month 
during the first ten months and that at least 10,000,000 
pounds monthly should be disposed of during the follow- 
ing five months, a period of fifteen months in all in which 
to dispose of the entire amount. : 

April marked the culmination of the greatest depres- 
sion in the market. The producers disposed of the Gov- 
ernment surplus long before the time that had been 
allotted to them, due to improvement in the demand, which 


Electrolytic Copper 
(1919 average price per lb. in cents) 








Jan. Feb. Mar. April 
21.50c. 18.50c. 15.00c. 15.25c. 
May June July Aug. 
15.00c. 16.25c. 19.00c. 22.50c. 
Sept. Oct. Nov. Dec. 
22.25c. 21.25c. 20.75c. 18.75c. 








gradually lifted prices to the 22c level in August. From 
then on prices began to sag again, as the result chiefly of 
a lack of export demand, due to the disorders in the ex- 
change situation. In fact, the periods when hope ran high 
that the peace treaty would be ratified by the Senate 
marked the ups, and disappointment in that expectation 
the downs of the copper market. 


Producers had pinned their faith in the early revival of 
trade with the Teutonic powers, formerly one of their best 
outlets, and as it became more and more obvious that 
Germany encountered insurmountable difficulties in 
financing her industrial requirements, the market for the 
red metal became more and more of a dreary affair. Fol- 
lowing short-lived spurts of activity, the market toward 
the closing days of November relapsed into a condition of 
coma in which it was impossible to move metal into con- 
sumers’ hands even at the low price of 18c. 

Toward the end of December a slight improvement 
manifested itself, and producers, fearful that the host of 
speculators who had been attracted to the market by the 
low price levels might come into possession of tonnages 
sufficient to disturb the market at some future time when 
things looked brighter, put up the bars and confined their 
sales to regular consumers. At the close of the year there 
are two markets, one for sales by producers to consumers 
in which electrolytic is quoted at an average of 18.75c for 
early shipment, and one for sales by “outside” holders 
to semi-speculative interests with the current asking price 
at 19.25c for first quarter 1920 deliveries and 20c for 
second quarter. 


Copper stocks on hand on Jan. 1, 1919, aggregated 
742,000,000 pounds, exclusive of Government holdings and 
stocks in second hands. Whenever producers sought to 
curtail output, efficiency of mine, smelter and refinery 
labor thwarted the attempt to a great extent. In the days 
when the probabilities of an early resumption of consum- 
ing and export demand made operators desirous of quick- 
ened production, the yield lagged behind. 


It is safe to say that the end of the year finds the mar- 
ket with not less than 750,000,000 pounds of undigested 
metal on hand, approximately between four and five 
months’ production. According to a recent report of the 
Federal Trade Commission, average cost of production in 
1918 was slightly more than 16 cents a pound. Since then 
production costs for most companies have risen to a point 
where 18 cents probably represents a level very close to 
cost. 

From the angle of cost, therefore, the prevailing price 
for the red metal may be looked upon as very advantageous 
to the consumer. But the recent condition of the 
market attracted so large a number of speculative buyers 
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Straits Tin 
(1919 average price in cents per lb. for spot) 





Jan. Feb. Mar. April 
72.50¢. 72.50c. T72.50e. 72.506. 


May June July Aug. 
72.50c. 72.50c. 69.50c. 70.50c. 


Sept. Oct. Nov. Dec. 
55.50c. 54.25c. 52.50c. 54.00c. 











that large tonnages of copper are in second hands. In 
the event of a modest advance in prices these holders 
would not be satisfied to take profits; the majority of such 
buyers usually want to make a “killing,” and, as a rule, 
something happens in the meantime to blast their hopes. 
Then they become discouraged and liquidate at any price, 
with the result that their aggregate offerings can break 
the strongest market. 

Even if Europe should buy liberally in 1920 it would 
seem as though a period of shortage in the supply would 
be well-nigh precluded. The copper market, always more 
or less highly speculative, is one in which consumers will 
do doubly well to be on their guard in 1920. 

Tin 

This metal, for the supply of which we depend for 
the most part upon countries of the Orient, remained 
under Government control until late in June when restric- 
tions against the sale of spot metal were removed, 
and in July complete freedom of the market for importa- 
tions was promulgated. Continuance of control of tin 
beyond the date of supervision over other metals was due 
to the fact that the War Industries Board had entered 
into a contract with the United States Steel Products 
Company, whereby the latter agreed to import a very large 
tonnage of tin from the Straits Settlements, and much of 
this remained unsold when the War Industries Board 
ceased to exist. George N. Armsby, in charge of tin con- 
trol, continued therefore to exercise the functions of 
administrator of the war tin import monopoly, until all 
of the metal had been absorbed. The fixed price for 
Straits tin was 72.50 cents from the time that the United 
States Steel Products Company was appointed to act as 
sole tin importer in behalf of the Government. This price 
represented approximately actual cost to that corporation, 
buyers being assured of a rebate to whatever extent costs 
might be abbreviated at the final reckoning. This rebate 
buyers received shortly after control ended. 

The market for Straits tin did not become an open affair 
until the middle of August, when prices receded first to 
60 cents and later close to 55 cents. On the basis of the 
London and Singapore quotations, the market moved evenly 
up toward December, when the sharp declines in the mar- 
ket for sterling exchange made it possible for American 
importers to reduce the quotation for prompt shipment 
to around 54 cents in spite of sharp upturns in London 
tin quotations. 

Meanwhile very large quantities of tin had arrived here 
from the East and from England, and as a result the 
metal’s statistical position turned very easy. Chinese tin, 
which enjoyed great favor while the control continued, 
because it was exempt therefrom, was kept out of the 
American market in the last quarter of the year because 


of the high price of silver, in which metal payments would 
have had to be made. 

Production of tin smelted and refined in the United 
States from Bolivian ores is steadily growing, and the 
resultant metal sells virtually on a parity with the best 
imported. The future course of the tin market appears 
to be wrapped up largely in the future of the foreign ex- 
change situation. Bearing in mind what was said before 
with reference to the derangement of the value of money 
as a price indicator for commodities, it may be said that, 
roughly speaking, London will always expect to get three 
pounds of American copper for one pound of Straits tin. 
In the closing days of 1919 spectacular advances abroad 
caused the price of Straits tin here to advance to 57 cents. 


Lead 


The lead market started the year at 6 cents a pound. 
Toward the end of January the market had declined 
to 5.25 cents, export demand being reduced to a mini- 
mum. In 1918 production was 130,000 tons greater than 
pre-war consumption and, in order to bring: about the 
necessary readjustment, production was cut to 60 per cent 
of the 1918 rate early in January. Further reductions in 
price followed with the same object in mind, i. e., to 
hasten readjustment on a peace basis. In February the 
market became a 5-cent affair and then see-sawed until in 
June a decided reaction set in, with the result that gradual 
advances ensued that brought the market toward the 
middle of December to 7 to 7.25 cents a pound, New York 
basis. 

Lead producers suffered during the second half of the 
year from the general ills of the industrial body, labor 
disturbances at their own properties, shortage of fuel at 
their smelters, and, in addition, ores that would ordinarily 
come here from Mexico were diverted to Europe by more 
favorable exchange rates. Curtailment of output earlier 
in the year resulted in a positive shortage of the supply 
in the last quarter, and reports that building activity 
would be one of the features of 1920 caused a quickening 
of the demand from industries catering to the construction 
trades. 


Lead 


American Smelting & Refining Company’s (chief 


producers) price in 50-ton lots, f.o.b. New York 











T919 
Per Pound 
| ge eee Reduced 0.50c to 5.50c 
i, ere Reduced 0.25c¢ to 5.25¢ 
a, err Reduced 0.25c to 5.00c 
February 20..........% Advanced o.10c to 5.10c 
Pebruaty #§........... Advanced o0.15c to 5.25¢ 
gg ere Reduced 0.25c to 5.00c 
BE GR Sach iwnn en na Advanced o.10c to 5.10c 
TE Se xecswawwenned Advanced o0.15c to 5.25¢ 
DE ORs 5 onsnapekenes Advanced 0.15c to 5.40c 
(eee Advanced o.10c to 5.50c 
> eer Advanced 0.25c to 5.75¢ 
BN Minin 6apceveesenes Advanced 0.25c to 6.00c 
September 15......... Advanced 0.25c to 6.25c 
a err Advanced 0.25c to 6.50c 
October 23............ Advanced 0.25c to 6.75c 
December 6........... Advanced o.15¢ to 6.90c 
December 16.......... Advanced 0.25c¢ to 7.15¢ 
December 26.......... Advanced 0.35c to 7.50c 
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Zinc; East St. Louis Basis 
(1919 average price per lb. in cents) 


Jan. Feb. Mar. April 
7.65c. 6.50c. 6.25c. 6.25c. 
May June July Aug. 
6.00c. 6.25c. 7.00c. 7.35¢. 
‘ Sept. Oct. Nov. Dec. 
7.50c. 7.00c. 7.60c. 8.25c. 


The close of the year finds the lead market at the zenith 
of its strength for that period. In 1916, 1917 and 1918 
the lead market rose to higher levels during the first half 
of those years. This could not be ascribed to unusual 
demand from the building industry, for there was little 
building in those years. In the years before the war this 
was not always the case, and in those years building 
activity was unprecedented. Wherefore it would not do to 
bank too strongly on a rising lead market, even though 
considerably quickened building activity should ensue in 
the days ahead of us. Much depends upon what foreign 
lead producers will do in 1920. The industry in Australia 
and in Spain has been greatly hampered by strikes. 
British Government war surplus is being readily absorbed. 
American lead producers in their 1920 prices will be 
guided chiefly by the world consumption of their metal. 


Zine (Spelter) 


Generally unsettled conditions, together with heavy 
Government holdings of war surplus stock, kept the zinc 
market in the doldrums during the greater part of 
1919. The market started its 1919 career at around 7.65 
cents a pound, East St. Louis basis. Lower and lower 
went values, until in May the price had receded to 6 cents. 
Slowly, very slowly, improvement came, with 8.10 cents 
the high level in August. Again came a reaction, but in 
December recovery ensued and toward the middle of De- 
cember sales were made at 8.25 cents. 

At first it was reported that the Government had 75,000 
tons of zinc to dispose of as the result of having con- 
tracted for more metal than was needed in the war. This 
tonnage was revised downward later, but continued to 
hang like a Damoclean sword over the market, which at 
best, suffers chronically from over-supply. Moreover, the 
Government’s surplus holdings of war material included 
heavy tonnages of brass: around 62,000 tons, which con- 
tained an average of 65 per cent zinc or 40,000 tons. But 
toward the end of the year it looked as though the Gov- 
ernment’s holdings had been absorbed by buyers who, for 
the most part, were not consumers. Whether these Gov- 
ernment stocks, like Banquo’s ghost, will rise again to 
haunt the market remains to be seen. The magnet that 
lifted the zinc market out of the rut toward the close of 
the year was improved export demand. Galvanizers, 
whose requirements are one of the market’s chief props, 
were seriously impeded in their operations by both the steel 
and the coal strike, and failed to consume their usual quota. 
This, however, was offset by curtailment of production at 
the mines and smelters, where shortage of man-power 
earlier in the year, and of fuel and cars for transportation 
later, caused curtailment in output. 

The zinc market is accustomed to having 60,000 tons of 
undigested metal hanging over its head. It is never short 


Antimony; Chinese or Japanese 
(1919 average price per lb. in cents for duty paid) 





Jan. Feb. Mar. April 
7.25c. 7.20c. 7.05c. 6.55c. 
May June July Aug. 
6.95c. 8.30c. 8.50c. 9.4214. 
Sept. Oct. Nov. Dec. 
9.00c. 9.00c. 9.00c. 9.25c. 

of supply. When zinc sold at 6 cents earlier in the year 


it sold below the cost of production. At the present time 
it is selling at levels which allow of replacement at a fair 
profit to the producer. Further pronounced upward fluc- 
tuations could only come through a sudden augmentation 
in the export demand or some other unforeseen happening. 
The end of the year flurry in the market was professional 
and not the result of augmented consumption. 
Antimony 

The market for this metal, for the supply of which 
we depended entirely upon the Orient in 1919 (importa- 
tion from England and other European pre-war pur- 
veyors not yet being resumed), moved from 7.25 cents 
a pound, at which level the market opened the year, to 
9.62% to 9.75 cents at the end of the year, the successive 
advances being due to the sharp rise in silver which fea- 
tured the year 1919 and corresponding advances in the 
cost of labor in China and Japan. 

When the silver market is again more normal a readjust- 
ment in the price of antimony may be looked for. 


General Conclusions 


Foundry and Pig Iron.—In general, in short supply, 
with no relief in sight until the opening of navigation 
brings fresh supplies of ore to the blast furnaces, fuel 
conditions are rectified and rail transportation for the fin- 
ished pig is more adequate. 

Steel and Steel Products.—While the market for these 
commodities displays outwardly a sharply rising tendency, 
there is no real dearth of production. Advances represent 
to a large extent premiums that buyers who failed to cover 
their wants in time are willing to pay in order to overcome 
the handicap of contracts having priority over their wants. 

Alloy Steels.—Consumption increasing, but markets 
for all minerals used as alloys in easy position, which is 
equally true of the market for ferro-alloys. 

Aluminum.—Demand from automotive industry stead- 
ily growing, but sole producer keeping pace with it. Prices 
featured by constancy. 

Copper.—Large surplus stocks and much of these in 
hands of semi-speculative holders; market outlook opaque. 

Tin.—Adequate stocks in American warehouses and 
world’s visible supply apparently in buyers’ favor. Price 
movements of future will be largely influenced by general 
exchange situation. 

Lead.—Demand and supply nip and tuck affair; pre- 
vailing prices reflect this condition and are subject to such 
alterations as the future preponderance of the one over the 
other will prescribe. 

Zinc.—Large unabsorbed surplus in spite of recent 
upward movement, which was of a speculative character. 

Antimony.—Deflation of the silver market would re- 
sult in corresponding easing off in the price of this metal. 
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Labor Statistics Give Definite 
Industrial Facts 


Figures are not the result of opinions, and the facts they present are as 


nearly unbiased statements as it is possible to obtain. 


Latest labor statistics 


show that industrial conflict is not on the increase and that definite 
progress is being made toward a peaceful settlement of industrial disputes. 


ORE opinions without basis in fact probably are 
expressed concerning labor problems and labor 
troubles than concerning any other subject in the 

public mind today. Consequently it is refreshing to dig 
into authentic statistical data having to do with the present 
labor situation with a view to learning what actually has 
been occurring—how many strikes there have been during 
the past few years, whether that number is increasing or 
decreasing, what the strikes have been caused by, just how 
many men really belong to this American Federation of 
Labor, about which we have heard so much in connection 
with every labor disturbance of late; how the rise in wages 
actually compares with the increased cost of living, and 
finally, what has actually been done toward constructively 
meeting the labor situation. 

While undoubtedly it is true, as the old darkey re- 
marked, that “while figures may not lie, liars do figure,” 
an intelligent understanding of the present labor situation 
roust, to some extent at least, be based upon statistical 
data. Upon this foundation of actual figures, however, 
must be built a firm superstructure of intelligent inter- 
pretation, for the figures cannot tell the whole story. 

In most cases the best figures concerning labor are those 
prepared by the Bureau of Labor Statistics of the Depart- 
ment of Labor. The statistics of this department are 
usually based upon a comprehensive survey which 
attempts not to cover fully every portion of_the field being 
investigated, but to study a sufficient number of typical 
units in typical sections to warrant the results being taken 
as true of the entire field. 


Are Strikes Increasing in Number? 


Department of Labor statistics list the following num- 
ber of strikes and lockouts since 1916: 


Year Strikes Lockouts 
1916 3,678 104 
1917 4,233 126 
1918 3,181 104 
1919 (half-year) 1,558 57 


These figures show that despite the popular belief that 
strikes and labor disturbances have increased enormously 
since the armistice was signed, there actually has been no 
great change in the average number of.strikes during the 
yast four years. The effect of the war upon the number 
yf strikes was negligible, the average for 1916, a pre-war 
vear, being about equal to that of 1917-1918, the two war 
years. The war did no more than make the expression of 
strike causes more articulate. This particular set of 
figures, however, does not show the importance of the 
strikes nor the numbers involved in them. The false 
belief that the number of strikes is rapidly on the increase 
can probably be traced to the fact that the more recent 


strikes have occurred in large, basic industries and have 
consequently affected “the man on the street” in a way 
that a hundred strikes of a dissimilar nature would 
never do. 

The figures for 1919 need special comment. They are 
not complete, even for the half year which they represent, 
so that a considerable number of strikes probably occurred 
during the first half of 1919 which are not included in the 
figures presented. Even supposing, however, that a con-. 
siderable number of strikes be added to the total shown,. 
and that a like number occurred during the last six months 
ef 1919, the total for the year would still be less than the 
total for 1917. This general criticism of incompleteness 
extends to practically all of the figures for 1919 used in 
this article. 

It is unlikely that the figures for the last six months of 
1919 will show as large a number of strikes as those for 
the first six months. The ill-success of several important 
strikes, notably the printers’ strike in New York and the 
steel strike, probably headed off a number of other in- 
cipient strikes which might have gone through had the 
ones already in motion met with better success. 

Thus, in so far as the mere number of strikes is con- 
cerned, there is no ground for the belief that labor unrest 
is growing. The situation in this respect, though bad 
enough, is no worse than usual and should not be the cause 

Exhibit 1 shows how a number of the leading industry 
groups were affected as to number of strikes during 1916, 








Number of Strikes in the Leading Industry Groups in 
Which the Largest Number of Strikes and Lockouts 
Occurred, 1916, 1917 and 1918 


























STRIKES Lockovts 
Industry 
1916 | 1917 | 1918 | 1916 | 1917 | 1918 

Building trades........ 376 439 | 410 18 21 17 
Clothing industries... ..| 222 475 410 5 12 18 
Furniture industry...... 48 40 25 2 3 1 
Iron and steel workers. . «2 56 71 sh ae 2 
Leather workers........ 3 19 15 a a 1 
Lumber industry....... 44 | 295 74 ea 4 1 
Meat cutting.......... 70 oo 39 i: 2 ; 

Metal trades........... 547 504 435 14 31 23 
DE schon eS arses ce a 399 | 405 | 177 3 2 5 
Paper manufacturing....| 51 36 34 2 1 My 
Printing and publishing.} 25 40 39 4 3 4 
Shipbuilding........... 27 | 101 | 136 a oa 2 
Textile industry........ 258 | 233 | 202 3 5 3 
re re ae 61 44 47 2 2 2 
Transportation......... 224 | 330 | 186 4 1 ES 

| 
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1917 and 1918. These fifteen groups were the center of 550 
strike troubles and suffered a greater number of strikes 525 
than any other similar group. The graph shows that there pm 
was more trouble in the metal trades during each of the 
three years than in any other, while the building trades 475 
ran a close second, particularly since 1917. More recent, 450! 
though incomplete, figures show that during the first three 
months of 1919 there were 206 strikes in the building 425 
trade, as against 127 in the metal trades. 400 
Worked out on a percentage basis, the greatest amount ai 
of trouble as regards these fifteen groups is found to have : 
occurred in the following five industries during 1916, 350 — 
1917, 1918: 325. 
Per Cent ny | 
os weeds hosews beamed 19 py 900 
SE GUID oo 0 6.0. 4:060004050000% 15 475 
EE 0:6 «ie odie nn abe Gre Seeerheeel 14 s 
EE DA cn raeeeneniee ond sawndees 12 a 
WEED 6. 64 bad enesvesivesves 9 ts 225) 
Exhibit 2 presents in chart form the number of strikes ex 200} 
occurring in these fifteen basic industries during 1916, #175 
1917, and 1918. x | 
7 [ser-— 
Why Do Strikes Occur? “12s! 
An illuminating analysis of the causes of recent strikes 100 -- 
and lockouts is presented by Exhibit 3. This tabulation | | 
shows the percentage of strikes which were caused by the 73 | 
different matters in dispute. It affords a clear presenta- 50 ———— | — 
tion of the importance of any one factor in causing strikes, on a Pi CR) RE Ew 
° ° : | | 
and the comparative importance of all factors year by | | | } |. | 
year. The plan is unique and brings out many interesting oT eg wp @ @ ¢@ 8 g ge . 8 8 Fs 
results not obtainable from a mere survey of the actual Zz § : Ee & € ££ 2 & RSE ge & 
figures. 9 3 S €@2 45 9 = € Be BF Fl 
Pa ° P fe) = = 
The most striking feature is the extreme importance a a "= F & pila. 3 
which seems, relatively, to belong to the question of wages. 3 - 2 
The records for the years covered show that 35 per cent ; 
of the total number of strikes is caused by wages alone, Exhibit 2—Number of strikes by industries 
Principal Causes of Strikes and Lockouts 1916, 1917, 1918, 1919 
(Approximate Percentages) 
STRIKES LocKkovuts 
Matter in Dispute 1919 1919 
1916, 1917, 1918, (% Yr.), 1916, 1917, 1918, (3% Yr.), 
per Cent |: per Cent | per Cent | per Cent | per Cent | per Cent | per Cent | per Cent 
For increase of wages............-.2.006: 35.10 35.60 42.50 26.70 10.57 13.50 13.49 7.02 
Because of decrease of wages............. 1.00 .80 1.07 3.42 1.84 1.59 1.93 1. 
Non-payment of wages.................. 0.35 0.40 0.98 ee | sxsees Sa ieee Mert 
Because of increase of hours.............. 0.08 0.40 0.19 0.13 meee aes TR tcc TR ment 
For decrease of hours.................-. 3.02 2.89 2.48 4.62 1.84 << ee 3.50 
For increased wages and decreased hours. . . 13.04 8.80 7.80 12.53 1.84 3.17 1.93 10.50 
Recognition of union.................... 9.36 6.50 5.84 5.71 20.20 31.00 33.60 24.60 
Recognition and wages................-.. 3.32 3.50 3.00 2.25 1.84 3.97 1.93 3.50 
2ecognition and hours.......... ; | 0.60 0.64 0.50 0.45 0.92 O.78 | ...... wid 
Recognition, wages and hours............. | 1.85 1.32 2.08 2.70 Oe 1S seme BE Sesace PB aaoade 
Recognition and conditions. . . . ct) See 0.30 0.22 i eee Geer eee an: ae eee 
General conditions. .......... 1.58 2.25 1.70 (oer 3.17 i - - 2. 
Conditions and wages....... ; 1.52 1.65 1.57 0.69 1.84 0.79 a a. 
Conditions and hours......... 0.08 0.40 Gil © gaciea 2 shawnee Ue 
Conditions, wages and hours. . 0.68 0.61 0.25 Mae sassces BB oem © siccue’ 8 cadwes 
Discharge of foreman demanded 0.46 0.88 Se © «tease © ga-caas MPD acexee BR sewces 
Because of discharge of employees....... 3.32 4.80 4.30 5.46 4.59 a a. ee rere 
Employment of non-union men is alana 2.00 1.80 1.92 0.81 3.67 en eee 
Relative to agreement.................. 1.03 1.77 1.29 3.21 1.84 PDE <tdehs. B xeenee 
New agreement.......... eT  pedurees 1 1.01 0.52 0.12 1.22 2.40 eee een 
IIS 3.3 id pa. whe skew 30 ROR KARO O 0.87 1.61 1.07 2.50 0.92 0.79 0.97 1.75 
MUTA «. gk woo ce ccceswesicnrwenes 0.52 0.47 0.50 0.45 at (hehe TM Se ace ee 
Miscellaneous............ 0.00000 eee eeees 3.18 4.09 5.34 5.46 2:70 3.97 8.70 1.75 
INGE PQDOPEER.. 2... cic ec ceteseceven 16.00 18.00 13.55 14.90 30.30 23.80 33.60 45.63 
WAP EEE: < os oe wscinwesuusqcey neeway or 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
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while practically 55 per cent involve wages in combination 
with some other element. Despite these figures, the im- 
portance of wages as a cause of strikes is not overwhelm- 
ing. Those employers whc—without being forced to it in 
time of industrial unrest—have whole-heartedly and in a 
practical manner attempted to gain the confidence of their 
employees are usually able to show the employee to the 
latter’s satisfaction the injustice of an exorbitant wage 
demand, should such a demand be made. 

Every strike, whatever may be the stated cause, has its 
birth in certain psychological reactions. The cause stated 
for the actual strike is merely a physical resting place for 
the results of these reactions. 

Consequently these figures, which emphasize the im- 
mense importance of wages in strike troubles, are really 
guide posts pointing the way to the necessity for a fair- 
play, man-to-man spirit of co-operation between the em- 
ployer and his own employees; they are, too, a challenge 
to find the practical way of establishing this relationship. 


The Sympathetic Strike 


The percentage of strikes which were sympathetic in 
nature is negligible, the average percentage for the three 
years being but a little over 1 per cent. These figures are 
significant in light of the widespread threats and discus- 
sion of the sympathetic strike. The small number of sym- 
pathetic strikes is indicative of the importance to be given 
to utterances of the prophets of the much-talked-of gen- 
eral strike. 

The worker himself is the principal consumer, and any 
widespread stoppage of work tending to increase prices 
will ultimately injure him in the form of high prices. The 
actual loss in wagés to the individual workman during the 
time of the strike is often sericus, while the benefits which 
accrue to him are negligible. When one man stops work 
he finds himself without resources with which to live, as 
soon as he has spent his accumulated savings; if everyone 
stops work the individual result will be extended to every- 
one. High wages are merely increased production in 
another form and can never accrue through a stoppage in 
production. The general strike or even a widespread sym- 
pathetic strike would benefit chiefly the political aspira- 
tions of the strike leaders, but would work no advantage 
to the mass of participants. As a result most of the talk 
concerning such a strike comes from the leaders; thus it 
is only too apt to gain widespread credence. 

The opinions of these leaders are widely quoted in the 
public press, and are apt to be taken as exactly represent- 
ing the opinion of the mass of workers. This is unfor- 
tunate, since a survey of the individual opinions of the 
men whom these leaders represent would reveal many 
things not brought out by a mere perusal of the opinions 
of those leaders. 

These statistics prove that the use in the past and the 
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Exhibit 4—Causes of lockouts 


possibilities in the future of large numbers of sympathetic 
strikes are not nearly so large as the amount and promi- 
nence of the discussion concerning them might lead one 
to believe. 


Conditions and Hours 


The number of strikes caused by a desire for better con- 
ditions during the past three years is an interesting com- 
mentary upon the efforts among employers to bring work- 
ing conditions up to a high standard. The percentage 
caused by a desire for better conditions averages a little 
less than 2 per cent, while the number caused by conditions 
and some other factor raise this average only slightly. 

The question of hours, too, is found to play a small part 
as a primary cause of strikes. In connection with wage 
demands, the desire for less hours of work runs second as 
a cause of strikes only to the demand for more wages alone. 
The very high percentages caused by wages alone, how- 
ever, and the very low percentage caused by hours~alone 
warrant the conclusion that the strikes caused by a com- 
bination of these two factors are caused less by demands 
for shorter hours than by demands for higher wages. 

So large a percentage of the causes of lockouts is listed 
as “Not reported” that an intelligent analysis of these 
figures is difficult. There is, however, the outstanding fact 
that the predominant cause of lockouts is a demand by 
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workers for recognition of the union. The percentage of 
lockouts for this cause is high in every year and would 
probably be higher still if all the causes not reported could 
be obtained. The fact that the percentage of lockouts for 
recognition of the union is four times as high as the per- 
centage of strikes for that cause might lead to the conclu- 
sion that this factor is relatively of greater importance 
to the employer than to the employee. This is probably 
true, since in granting many other demands the employer 
may benefit possibly through increased production as well 
as the employee, while in recognizing the union the benefit 
usually accrues almost entirely to the employee. Exhibit 
4 is a chart of the causes of lockouts. 


Fundamental Strike Causes 


In surveying generally the percentages of strikes caused 
by the various reascns listed, one fact is particularly sig- 
nificant. The percentage of strikes due to any one cause 
varies but slightly from year to year. 

The conclusion may be drawn from this that the same 
problems are being confronted each year and that their 
relative importance is changing very little. Since the 
trouble does not lie in the rise of any new problems, the 
lessons of experience should serve as a decided aid in 
solving the difficulties of industrial relationships. 

Strikes, as Mr. Tipper has frequently pointed out in his 
articles, find their genesis in something far deeper than 
the apparent or stated cause. Strikes for increased wages 
must in the long run be met in a broader way than that 
of merely increasing money payments. Almost any human 
being is desirous of earning more money than he now does; 
certainly almost any wage earner. Any wage earner is 
not, on the other hand, certain to be in sympathy with the 
political aspirations of union leaders. Recognizing these 
facts, union leaders have too often played upon the natural 
human desire for more wages in order to attain certain 
ulterior ends which do not appear on the surface as their 
final goal. This is not, of course, always the case, but it is 
the case often enough to warrant the statement that the 
abnormally high percentage of strikes caused by a desire 
for more wages alone can and must be reduced by the 
establishment of frank and confidential relations between 
every employer and his employees. With such a firm basis 





‘i ~ ae ae 
4 7, J > 
A \ if » 
\ 4 
NORTH OF OHIO RIVER ™ / NORTH OF OHIO RIVER 
AND EAST OF \ / AND EAST OF \ 
THE Mraae<crpnr \ 
HE MISSISSIPPI THE MISSISSIPPI \ 
\ 
| } 
7  amearnesraee ease 
| WEST OF | 
j 
84.5% \ MIGSISSIPPI RIVER =| 68.5% 
1 





Exhibit 6—Strikes in various sections 








Number of Strikes and Lockouts, by States and Sections 
1916, 1917 and 1918 








STRIKES LocKkouts 


State or Section 
































1916 | 1917 | 1918 | 1916 | 1917 | 1918 
ae 14 | 17 13 1 3 yi 
I 5 a's. cr nts Siviers a 5 2 1 
De ee eee 7 20 a 1 
Arkansas.............. 20 35 10 ~~ 
California. ............ 54 105 90 1 7 2 
Canal Zone............ i “as m: = 
COMOPAGO. 665 ccccccess 17 46 29 3 3 
Connecticut........... 325 121 70 1 2 
Delaware.............. 12 17 14 
District of Columbia... . 7 14 13 1 ess 
Wa on. i: 6 no cera nid oors g | 14 18 2 2 
Le re S| @ 37 2 3 
a 4 ] 1 
NS ca sissy riscmiactne arian 5 de 10 7 in 5 
UNI oo vac) wsdukens eG een 149 276 235 | 10 6 11 
OS ee 70 65 68 5 8 8 
eee 25 63 39 1 2 2 
ee eT ey ee 12 43 32 hs 2 1 
Kentucky............. 11 37 17 2 1 2 
Louisiana............. 39 16 l 
Oe eee 30 40 36 ies - 
MSPYIANG. .. 6. ccs cces 45 56 69 3 3 1 
Massachusetts......... 374 342 336 9 11 4 
Mrehigan. ......<005. 0: 66 62 59 ) 2 
Minnesota............. 24 52 40 6 1 ss 
Mississippi............ 4 13 4 “ 1 
Missouri. ............. 90 117 99 4 5 & 
MONTANE. 5.00 cece ce 14 66 28 1 3 1 
NODPGRER... 6 6s6sc cess 21 27 11 1 
CC si 2 6 
New Hampshire........ 20 20 17 
New Jersey............ 411 219 138 6 8 
New Mexico........... ' 4 y Su 
1 577 679 662 15 15 21 
North Carolina......... : 7 12 1 
North Dakota......... Sg 2 3 aa 
See 276 265 188 14 14 9 
Oklahoma........ vee 24 33 17 Se 2 2 
ee 22 57 18 1 1 ea 
Pennsylvania.......... 566 | 481 303 8 13 7 
Porto Rico...........- 23 6 5 wi 
Rhode Island.......... 76 103 53 1 2 
South Carolina......... 5 7 3 sec 
South Dakota..........)  .. 2 3 : 1 “i 
Tennessee............. 24 40 22 2 2 3 
, ee eee 28 56 37 F, 
ees saree 3 21 12 2 
Co 10 8 9 a as 
(nr pene 14 34 36 2 1 1 
Washington........... 57 290 126 1 4 2 
West Virginia.......... 39 64 49 1 sha 1 
Wisconsin............. 61 55 52 2 2 2 
Wyoming............. ‘uA 2 5 
Interstate............. 4 25 4 

NO oe an x oe Birnie, were 3678 | 4233 | 3181 | 108 126 101 
North of the Ohio and 
east of the Mississippi.| 3107 | 2900 | 2366 80 85 65 
South of the Ohio and 
east of the Mississippi.| 165 | 304 | 232 9 11 14 
West of the Mississippi..| 406 | 1029 | 583 19 30 25 
Exhibit 7 


of mutual understanding, just demands will be met and un- 
just demands will die a natural death. 


Is Labor Gaining Ground? 


The basis of the following compilation is illustrative of 
the unfortunate tendency to regard employer and employee 
relationships in the light of a struggle between the two 
principals rather than a struggle of the two to attain a 
just solution. It is, nevertheless, important to know with 
what success the striking workers are meeting. 

Exhibit 5 portrays the relative success of employers 
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and employees in the strikes of 1916, 1917 and 1918. The 
figures upon which these charts were based cover 2392 
strikes in 1916, 1899 strikes in 1917, 2077 strikes in 1918, 
and 367 strikes during the first three months of 1919. 

The results show that the percentage of strikes won by 
the workers remains about the same during each year, 
but that after an even break in 1916 the employers have 
lost ground. The loss by employers is accounted for by the 
increased percentages recorded under the heading “Em- 
ployees returned to work pending arbitration.” The per- 
centage of strikes compromised has varied but little. 
Every compromised strike is, in a sense, however, a loss 
to the employer and a gain for the employees, since the 
latter have, through it, gained at least a portion. of the 
objectives. 

Where the Trouble Occurs 


Exhibit 6 portrays in graphic form the percentage of 
strikes which occurred in the various sections of the coun- 
try during 1916, 1917 and 1918. Exhibit 7 lists the num- 
bers of strikes and lockouts by states, showing which 
states have been affected to the most marked degree. 

In a very general way it may be said that the number of 
strikes varies directly with the population. This is natural, 
as the more populous states embrace all the large industrial 
centers, which are, of course, the places in which strikes 
usually occur. In the nine states having the highest num- 
ber of strikes during 1916, 1917 and 1918, only two states 
of particular importance in the automobile trade appear. 
Ohio has had an average of 243 strikes per year, ranking 
fifth in this respect, while Illinois ranks sixth with an 
average of 220 per year. The three-year totals and aver- 
ages for the nine states leading in number of strikes are: 


State Total Strikes Average Per Year 
New York 1,918 639 
Pennsylvania 1,350 450 
Massachusetts 1,052 351 
New Jersey 768 256 
Ohio 729 243 
Illinois 660 220 
Connecticut 516 172 
Washington 473 158 
Missouri 306 102 


Michigan, the center of the auto- 








Number of Strikes in Individual Occupations in Which 
the Largest Number of Strikes Occurred, 
1916, 1917 and 1918 
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1916 | 1917 | 1918 | 1916 | 1917 | 1918 
Pet tensa oeiadnc toe Sv Read 66 92 41 15 | 13 4 
Boiler makers................ 23 43 i ee 1 ecu 
Boot and shoe workers........ 44 oe 48 1 1 2 
Brewery workers............. 19 22 26 2 aM 
PSTICIINAREDS 565.5 sce ov ec eee 22 9 5 1 =v 
Building laborers............. 53 |} 72] 26 1 2 
I ew ra Lig Cy grain jo | BS} @| 2 3 3 
Freight handlers.............] 41 EON A viele, Ab Siew Wt wom 
Glassworkers................| 40 19 |e |e 2 ate" 
Hat and cap makers.......... 22] 438] 34 1 3 — 
Inside wiremen............... 32 33 44 4 2 4 
Longshoremen............... 68 | 61 BP ois, HL easel Slavs 
MIAGBINISUS. 6 ocx esse ccs soe. 255 | 195 | 203 8 13 7 
Metal polishers..............| 40 | 23] 24] 2 6 1 
MI ies dd xc ecaeincd 370 | 3389 | 149 | 3 2 5 
MEME a5 chee Sorc ss hustle mun ee 145 | 155 | 108 2 5 6 
BM 5 oo case whens 45 41 a 4 1 
Plumbers and steam fitters....| 52 53 70 1 4 3 
Rubber workers. ............. 37 15 13 1 mae 1 
Sheet-metal workers. ......... 20 5 4 45 1 2 pes 
Street railway employees...... 5o | V1} si 3s 1 
Structural-iron workers. ...... 23 15 19 1 ae 
gL TITS <1 LRA a en ea 32 53 Be S..2 1 1 
"WOAMRBUCES <<. 56sec 60080 ob bean 108 | 163 | 127 6 6 2 
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It is at this time that the majority of agreements come to 
an end. The chart indicates then, that the ending of an 
agreement is very often the signal for increased demands 
on the part of workers. 


Strikes Do Not Usually Last Long 


That more strikes end within twenty-four hours than 
in any other specified period is brought out by Exhibit 
10. When they do not terminate on the first or second 
day, the tendency is for strikes to run to fifteen days. There 
is probably more than a casual relation between the fact 





motive industry, ranks far down the 
list with a total of only 189 and an 





average of 22, less than one each 





month. 
Miners Lead Striking Trades 








Although the metal trades suffered 
more strikes than any other indus- 





trial employing group, the miners 
have struck more times within the 
last three years than any other work- 
men. Exhibit 8 shows the number of 
strikes, classified according to indi- 
vidual occupations, which occurred 
during 1916, 1917 and 1918. The 
miners, during this time, conducted 
an average of 286 strikes each year, 
while the machinists followed them 




















with an average of 218. Next in order 
were the molders with 136 per year 





and the teamsters with 113 per year. 





The remaining groups struck fewer 
times than these leaders, but every 





trade or occupation of any impor- 




































































tance is represented in the list. 
The outstanding feature of Exhibit 





9 is the fact that most strikes are 
shown to begin in the month of April. 








Exhibit 9—Beginning and ending of strikes by months 
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that many strikes end on the fifteenth day and that from 
the fifteenth day on the American Federation of Labor 
becomes responsible for strike benefits. It is significant 
of the staying power of some unions, however, that in 
every one of the years represented on the chart there have 
been 10 or more strikes which lasted more than 200 days. 


The A. F. of L. Grows Rapidly 


Any analysis of the labor situation in the United States 
to-day must include careful consideration of the American 
Federation of Labor. This powerful labor organization 
has grown from a membership of 264,825 in 1897 to over 
four million in 1920. Over a million of this gain in mem- 
bership has been made within the last two years, 826,449 
having been gained in 1919 alone. 

Exhibit 11 shows in graphic form the rise in member- 
ship, and illustrates clearly the extremely rapid rise dur- 
ing 1916, 1917 and 1918. Exhibit 12 is a tabulation of 
statistics concerning the A. F. of L. 

The number of local unions affiliated with the A. F. of L. 
has now grown to 33,852, more than six thousand charters 
having been issued during 1919. While these 6743 were 
being issued last year, however, 1719 were being with- 
drawn. 

If the power of the American Federation of Labor be 
gauged by the size of its membership, the organization is 
nearly three times as powerful at present as it was in 1909. 
{t is doubtful if this is the case. Numerous facts tend to 
show that the apparent power of this big American labor 
unit is much greater than its real power, whether that 
power be exercised for good or ill. 

One of the chief effects of the rapid growth of the Amer- 
ican Federation of Labor is the inevitable growth of class 
consciousness that has accompanied it. America is be- 
ginning to hear for the first time of the middle class, and 
the line of conflict between capital and labor is becoming 
more clearly defined. This tendency is a direct corollary 
to the growth of the A. F. of L. and cannot be counted a 
desirable factor in bringing about that co-operation be- 
tween employer and employee which must be the ultimate 
solution to the industrial problem. 


Analyzing Real Power of A. F. of L. 
Exhibit 13 is a graph which shows the number of strikes 
recorded by the Department of Labor and the number re- 
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in this way, these figures bring to light a striking condi- 
tion. About 900 strikes are seen to have occurred in 1918 
without the authorization of the American Federation of 
Labor, presumably participated in only by men not mem- 
bers of the A. F. of L., since the strikes are not recorded 
by that crganization. This would bring the conclusion 
that even though employers were in every case willing to 
work under agreements with the A. F. of L. a large num- 
ber of strikes would still occur; that they would occur 
even though the A. F. of L. held perfect control of all the 
members of its organization. 

That unauthorized strikes are occurring in ever-increas- 
ing numbers, however, within the ranks of the Federation 
is apparent to every student of labor affairs. 

The printers’ strike and the ’longshoremen’s which re- 
cently occurred in New York City are two glaring examples 
of this vital deficiency in the Federation power. 

The talk of “boring-in” of radicals 
in the Federation bears all the signs 
of having a foundation of truth, and 
constitutes another reason for not 
gauging the power of the Federation 
merely by the number of its members. 
How successful this “boring-in” has 
been cannot easily be calculated; in 
fact, it is not known even by the of- 
ficials of the Federation. In propor- 
tion as it has been successful, how- 
ever, the power of the Federation has 
undoubtedly been weakened, since the 
aims of the radicals are not those of 
the conservative leaders of the Fed- 
eration. 


| | | In Unity There Is Strength 
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Exhibit 11—Growth in membership of A. F. of L. 


But all these are surface causes; 
the fundamental reason for the un- 
settled status of the real power of the 
Federation lies below the surface. 

Labor unionism grew up because all 
labor was weak; because workmen 
had to band together that a group of 
them might be economically equal to 
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one of the employer group. The primary purpose of the 
union was to give the workman strength enough to force 
from the employer better conditions, reasonable working 
hours and higher wages. The unity of the union lay and 
still lies in the opposition of all its members to the same 
thing; it is essentially a unity of fighting the same object. 

Gradually, however, the power of labor has grown, until 
suddenly it finds itself at least on a level with its opponent. 
But with this power has come also the burden of public 
responsibility. This responsibility formerly rested en- 
tirely upon the employer; now it is being shifted, partially 
at least, to the shoulders of labur. The inevitable result 
is a lack of unity in the aims and desires of the unionists. 
In opposing the same thing they were unified, but in 
building, in meeting constructive responsibility, there 
arise as many different aims and purposes as there are 
union leaders. Constructive building is now necessary; 
unionists must, by reason of their new power, share in 
the public responsibility, but thus far they have been 
unable to meet the demands. Through years of opposing 
the same object they have been in complete unity, but 
when suddenly the responsibility for constructive work has 
arisen, the scenes which occurred at the erection of the 
Tower of Babel are being only too accurately re-enacted. 

The conservative leaders, realizing and taking upon 
themselves this new responsibility, find it necessary to say 
“No” to many who are trying to go forward into a con- 
structive era with the same irresponsibility as through 
the many years of mere opposition. The task of these 
leaders is a large one; they may solve it successfully, but 
until they do, the power of their organization cannot be 
justly judged by the number of its members. 


A. F. of L. Statistics Concerning Strikes 


Statistics relative to strikes, issued by the American 
Federation of Labor, are presented in Exhibit 14. The 
heading “Cost of Strikes” refers to the cost of the strike 
to the American Federation of Labor. The other costs of 
strikes will never be accurately estimated. 

There is no apparent connection between the number of 
strikes won and the growth of the organization, nor in the 
number involved in the strikes each year. 

The point of particular interest in this set of figures is 
the material concerning the number involved in the various 
strikes and the number benefited. In only one case during 
the nine years listed has the number benefited by the 
strike exceeded the number engaged in it. In every other 
case it would seem that many men went out on strike 
without receiving any personal benefit whatever. In 
1912, for instance, eighteen times as many men went on 
strike as were benefited. 


Have Wages Kept Pace With Prices? 


A careful investigation of the figures concerning the cost 
of living and the rise in wages fails to reveal any satis- 
factory basis for comparison. Probably the best statistics 
extending over a period of years are Bradstreet’s index 
figures, which show a rise in the cost of living of 105 
per cent since 1914. These figures, however, are based 
upon a number of groups which comprise wholesale 
prices. 

The workman, in making his purchases, must pay, of 
course, the retail price, which corresponds only in a very 
general way to the wholesale price. For instance, if the 
price of live stock rises 10 per cent it is no sign that 
retail prices will not rise 15 per cent, while it is obvious 
that the rise in rents cannot be judged by the rise in 
building materials. 

The profiteer hunt conducted by Attorney-General A. 
Mitchell Palmer has disclosed the fact that retail prices 
are the result of many factors other than the rise and fall 
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National 
and Charters Gain 
Inter- Local Charters Surren- . in 
national Unions Issued dered Member- 
Unions ship 
ORM isin Ul Keene 2,345 1,358 117,596 
1912 112 20 , 964 2,388 1,422 216,012 
1913 111 20, 046 2,682 1,348 295 ,695 
1914 110 21,460 2,578 1,351 62,822 
1915 110 21,887 1,791 1,421 38 , 509 
1916 111 21,711 2,699 4,403 267 , 152 
1917 111 26,761 3,793 1,557 319,671 
1918 111 27,755 2,977 1,052 591,498 
1919 111 33,852 6,743 1,719 825,449 
Exhibit 12 


in wholesale price. It will be noticed that those com- 
modities which were regulated by the War Industries 
Board suffered sharp declines in July, 1917, when the 
Board took control. Although 
these commodities have not experi- 
enced the remarkable increase in 
cost displayed prior to July, 1917, 
they have nevertheless reached 
levels considerably above those of 
1913, 1914 and 1915. Those com- 
modities which were not controlled 
by the War Industries Board have 
all increased in price from 50 per 
cent to 500 per cent. 

The wage figures compiled after 
a comprehensive survey by the 
Bureau of Labor Statistics are the 
best obtainable for that field, but 
do not offer a good basis for com- 
parison with cost of living figures. 
In the iron and steel industry, for 
instance, the relative hourly earn- 
ings of the rollers in plate mills 
has decreased 5 per cent since 
1914, while the average increase in 
wages of the industry as a whole 
has been 126.5 per cent. 

The coal mining industry fur- 
nishes another example. The 
wages of bituminous miners in 
general has increased 38 per cent 
since 1914, but the wages of 
greasers and couplers, specific 
workers in this industry, have in- 
creased 133 per cent. 

Moreover, when the differ- 
ence in_ individual necessities 
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ber of strikes re- 
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American Federation of Labor Strike Statistics 









































Number Strikes | Strikes Number 
of Strikes | Strikes |Conpro-| Pend- | Number] Bene- Cost of 
Strikes Won Lost mised ing Involved] _fited Strikes 
1911 1,086 642 93 90 261 170 526] 104,655] $4,709 550. 69 
1912 772 378 61 58 275 73 ,069 6,177] 1,928 ,380.50 
1913 969 554 65 89 261 294 236] 186,644) 3,345 ,721.43 
1914 957 543 60 118 236 131 ,324 74,350! 4,280 306.68 
1915 1,004 552 119 115 218 144 ,932 99 543) 3,418 ,831.72 
1916 1,622 | 1135 49 133 305 260,015} 126,181} 2,708,789.33 
1917 1,417 897 |° 86 120 314 194,802} 215,019} 2,291 ,086.85 
1918 922 570 43 108 201 140 042} 134,033] 1,295 031.07 
1919 1,515 1030 52 170 263 234 466; 203,876) 1,391 ,833.30 
10 ,264 | 6301 628 1001 2334 |1,643 ,412]1,151 ,478 |$25 ,169 ,550. 60 
Exhibit 14 
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and tastes is considered, the impossibility of determining 
the “cost of living” in anything but a very general way 
is obvious. Writing in the Monthly Labor Review of July, 
1919, Royal Meeker, United States Commissioner of Labor 
Statistics, says: “There is no such thing as the American 
standard of living in the sense of a very superior standard 
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Exhibit 15—Trend of the numbers employed, showing that the 

demand for workers reached its highest level just prior to Oc- 

tober, 1918. The wool trade is seen to have dropped steadily 
and rapidly since the signing of the armistice 











Number of Establishments Reported as Adopting the 
8-Hour Day in 1915, 1916, 1917, 1918, and the First Six 
Months of 1919, by Industries 


(Based on 672 reports showinz number of establishments involve) 
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giving all the necessities, many of the comforts, and a 
goodly supply of the luxuries of life. On the contrary, we 
find that there are as many different standards as there 
are different incomes and families of different sizes.” 

Consequently, it is wise to take with many grains of 
salt all the material being currently published in the 
press concerning this important subject. 

Exhibit 15 shows the numbers employed in the leading 
industries during the past few years. 


Eight-Hour Day Widely Adopted 


During the first half of 1919 there were a large number 
of firms which adopted the eight-hour day. If the last 
half year recorded a similar tendency the record for the 
year would bid fair to equal that of 1916, which thus far, 
with its 2737 adoptions, is a banner year. 

The number of establishments reported as adopting the 
eight-hour day in 1915, 1916, 1917, 1918 and the first 
half of 1919 is shown by industries in Exhibit 16. Exhibit 
17 shows in graphic form the total number of adoptions. 

The large number of adoptions of either the 48 or 44- 
hour week indicate a tendency on the part of employers 
and employees to decide upon working hours to their 
mutual satisfaction. The adoption of the eight-hour day 
must, of course, depend upon the peculiar circumstances 
of the particular plant, but the fact that the worker must 
have time to do more than merely work, eat and sleep is 
now generally recognized. The employees of the Clark 
Equipment Company, a foundry distinctive for its beauti- 
ful surroundings, find ten hours a day compatible with the 
living of a full and enjoyable life. There are probably 
other cases of a like nature, while in some instances even 
Lord Leverhulme’s six-hour day may be found to be the 
most practicable; the decision should rest with the in- 
dividuals concerned. 

There has been within the last three years a remarkable 
increase in the number of works councils and employee- 
representation plans installed in American plants. Exhibit 
18 is a graph which shows this tendency clearly. After 
going along for a number of years as an experiment in a 
few scattered plants, the movement for some form of em- 
ployee representation suddenly took wings in 1917, largely 
through the advocacy and application of the plan by the 
War Industries Board, and since then the number of in- 
stallations has rapidly increased. The plan is now in 
operation in 250 plants throughout the country and has 
met with varying success. 


The Way to Industrial Peace 


Undoubtedly the road to permanent industrial peace lies 
through a mutually satisfactory plan for the permanent 
co-operation of the employees in any plant with the man- 
agement. The works council, the shop committee, the 
many types of “industrial democracy” plans, profit-sharing, 
bonus systems, service departments—all these are steps 
toward such a mutual understanding. Consequently the 
rapid rise in the number of works councils is a distinctly 
favorable sign. 

It is possible, however, that the installation of these 
plans may go on too rapidly. The spirit behind the incep- 
tion of such a plan has far more to do with its ultimate 
success than does any mechanical phase of the plan itself. 
The employer who establishes a plan of employee repre- 
sentation with the idea that the workman’s representatives 
shall be merely mechanical puppets, and that the plan shall 
in any way act as a shield for unjust practices, is not 
solving his problem; he is sowing the seed of more serious 
future discontent. He is sowing this seed, not only for 
himself, but for other employers who may wish, with a 
true spirit of honesty and justice, to install a similar plan, 
for as a representative of the employing class he is giving 
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labor cause to suspect the honesty of that class. Such an 
employer is a menace to industrial society. 

On the other hand, almost any form of “industrial 
democracy” will succeed if established and conducted on 
the basis of a square deal. The plan installed is merely 
the means by which the “square-deal” idea is enabled to 
function. 

Some plants, such as the Endicott-Johnson shoe factory, 
have been able to make the “square-deal”’ function in a 
practical manner without any form of employee represen- 
tation. This plant, commended by union leaders and 
socialists, as well as by employers and capitalists, is an 
excellent example of the fact that the spirit and not the 
plan is the essential factor. 

In most plants some form of vehicle will, however, prob- 
ably be necessary to keep the ideal of fair-play working in 
a satisfactory manner. Whatever the form may be, it will 
attain its end of furnishing justice to both parties when 
established and operated in a spirit of frankness. 





Strikes Hinder British Production 


URING the four years of war, 18,028,000 working 

days were lost because of strikes. The lost days 
represent 13 weeks of idleness for 250,000 men, according 
to a report presented to the British Engineers Associa- 
tion, by D. A. Bremmer. The vast scope of this stoppage 
in work is illustrated by the fact that it means the same 
loss as if every wage-earner in Detroit stopped work for 
about six months—assuming that one out of every four 
persons is a wage-earner. 

England suffered 1252 trade disputes during 1918, while 
about 1500 occurred during 1919. United States has had 
almost three times this number of industrial disputes, 
including strikes and lockouts, during the past two years. 

Though the working days lost during the war in Eng- 
land seem. to be very great in number, the 1919 statistics 
show a tremendous increase in time lost on account of 
strikes. From January to October, 1919, 30,957,000 work- 
ing days were lost. This is practically analogous to every 
wage-earner in New York City stopping work for nearly 
a month. 

Since the beginning of 1918 a net increase of about 
$29,000,000 in weekly wages has been paid in England, 
while during the period of January to October, 1919, 
5,356,000 working people have had their hours of labor 
decreased. 

The figures indicate that England has had her share 
of labor unrest. In an attempt to solve the problem con- 
structively there have been organized 5427 separate bodies 
to deal with the constant disputes which are arising. 

The figures are made even more impressive by the fact 
that they do not include railway servants, agricultural 
laborers, police, government employees, domestic servants, 
shop assistants and clerks. 








British War Production of Combustion 
Engines 

HE new president of the Institute of Engineers and 

Shipbuilders in Scotland is Dr. T. Blackwood Murray, 
D.Se., a leader and pioneer of the British motor truck 
trade, joint founder of the Albion Motor Car Co. of 
Glasgow, inventor of probably the first polar-induction 
magneto. In his presidential address he was able to give 
some remarkable figures of output of combustion engines 
in the war period, much of these statistics being revealed 
for the first time. 

The total horsepower of engines manufactured between 
August, 1914, and the end of 1918 amounted to no less 
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than 7,094,000, and more than half of the total, viz., 4,143,- 
000 hp., was turned out in the last year of the war. Be- 
tween August, 1914, and December of that year the output 
was only 12,000 hp., and for 1915, 1916 and 1917 the 
outputs were 195,000 hp., 771,000 hp. and 1,973,000 hp. 
respectively. The data relating to engines for mechanical 
transport purposes are not so complete, as they are only 
given from September, 1916. For the four months of 
that year the output amounted to 137,000 hp. and the 
figures for 1917 and 1918 are respectively 683,000 hp. and 
662,000 hp. The production of these engines for the war 
period prior to September, 1916, probably amounted to — 
about 750,000 hp., so that the aggregate production for 
the whole war would be 2,232,000 hp. 

The manufacture of “tank” engines was commenced in 
1916, in which year the production totaled 16,000 hp., 
while in the two following years the production was 133,- 
000 hp. and 191,000 hp. respectively. The total production 
of tank engines thus amounts to 340,000 hp. From these 
figures it appears that what may be called small internal- 
combustion engines aggregating nearly 10,000,000 hp. were 
made during the war for the three uses mentioned above, 
and, as many more must have been employed for lighting 
and pumping sets and other work, the complete total 
was considerably greater. It may be interesting to add 
that at the conclusion of hostilities 62,000 motor lorries, 
28,000 motor cars and 33,000 motorcycles were in the 
possession of the British War Department. 
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Racing’s Influence on Automotive Design 


Automobile racing started as a gamble—often a car would actually start; usually 


it failed to finish. 
sport. 


In its intermediate days, racing was considered primarily a 
Afterward it developed into a real school of design which pointed un- 


failingly to weaknesses and emphasized strength. The lessons taught have been 
invaluable in building up the third largest industry in the United States 


advent of the gasoline-propelled road vehicle, it is 

only comparatively recently that the automotive engi- 
neer has visualized fully the great part that racing has 
played throughout and has realized the extent of his 
indebtedness to the pioneers of speed on the road and 
track. 

Automobile racing has also exercised an influence on 
the public mind, and has been the means of making motor- 
ists of many who otherwise might have not been suffi- 
ciently interested to adopt the, then, new method of road 
transportation. Indirectly this exciting of the potential 
motorist’s interest has also had its effect in stimulating the 
improvement of design and the development of those 
minor details which to-day combine to insure the comfort 
of driver and passengers. 

France was first in the racing game, and we are to-day 
reaping the rewards of early racing on the French roads. 
England came next as an exponent of the racing game—it 
was still a “game” in the minds of the majority—and the 
various manufacturing countries of Europe contributed 
their quotas. The United States was not idle meanwhile, 
and during the past five years we have had all the world’s 
racing to ourselves. 


N LTHOUGH twenty-five years have passed since the 


France—the Pioneer 


France has no speedways, but French car builders were 
enthusiastic supporters of road racing as far back as 1895, 
the year in which Elwood Haynes, on his first car, was held 
up and charged with speeding by a Chicago traffic cop. A 
year before there was an unofficial contest in which a 
Panhard and a Peugeot covered the road from Paris to 
Rouen at the rate of approximately 12 m.p.h., honors 
being divided. A brief record of-earlier efforts in France 


follows: 

Distance Av. speed 
Year Course (miles) Won by (m.p.h.) 
1895 Paris-Bordeaux.. 740.2 3%4-hp. Panhard 14.9 
1899 Tour de France..1,440 16-hp. Panhard ...... 31.9 
1900 Paris-Bordeaux.. 740.2 60-hp. Mors ......... 53 
1902 Dourdan........ 1 Mors (flying start)... 78.21 


In these seven years French racing passed from the 
experimental stage to one in which real speed was attained. 
Car makers had learned that a combination of minimum 
horsepower and maximum vehicle weight had its limita- 
tions and were profiting by the lesson. Observe the dif- 
ferent results of the two Paris-Bordeaux races and the 
increased horsepower of the winner of the 1900 event. 


International Competition 


Racing in France continued steadily year by year, teach- 
ing its lessons to designers and exciting public interest, 
which came almost to a culminating point in the series of 
Gordon-Bennett races, which were held from 1900 to 1905 
inclusive. These were international competitions, run 
each year in the country producing the winning car. 


Stricter rules were now enforced, insuring a measure of 
equality in specifications which tended to give a better 
relative indication of merit and the reverse. Details of 
Gordon-Bennett rates follow: 


Winning Car Distance Av. Speed 


Year and Country (miles)  (m.p.h.) 
1900 Panhard, France............. 352 38.6 
4901 Pamhard, PYAnce o...6.c 00s ce 351 37.0 
1902 Napier, England ............. 367 31.8 
1903 Mercedes, Germany .......... 368 49.2 
1904 Brasier, France .....0006cce08 351 54.5 
*1905 Brasier, France .............. 341.5 48.5 


The variations in speed are not necessarily a criterion 
of merit of performance, as the courses varied consider- 
ably, and the speed was affected adversely or otherwise. 
Normally the 1903 race should have been held in England, 
but as road racing was not permitted by the authorities the 
venue had to be changed to Ireland. This series was not 
essentially French (the trophy was given by James Gordon 
Bennett of the New York Herald), but as France furnished 
most of the winners, it is included under this head. 

One of the lessons brought home to the industry in this 
series of races was the fact that the development in pneu- 
matic tires had not kept pace with the improvements of a 
mechanical nature. 


Weaknesses Found 


Other weaknesses which had caused trouble in the past 
were being eliminated one by one. More attention was 
given to transmission design, frames were strengthened 
to withstand the stresses imposed by fast work on rough 
roads and troubles with steering gears and front axles 
were gradually overcome. In the Gordon-Bennett race of 
1903 the winning Mercedes was free from mechanical 
trouble, but crossed the line with its front axle 4lmost 
parted from the springs owing to the shearing of the 
bolts. It is significant that Mercedes cars did not again 
suffer in a similar way. In the same year the Napier 
shed tire after tire, owing to some mysterious defect in 
the clincher beads. The trouble was remedied almost 
right away. Racing had again proved its worth to a 
manufacturer who was willing to learn. 


Engine Size Limited 


Skipping a few years, with their increasingly interesting 
racing records, brings the history of French racing to 
the Grand Prix series. The following data are available 
as illustrating the advance made. 


Distance Av. Speed 
Year Course (miles) Wonby (m.p.h.) 
1912 Dieppe Circuit....... 956 Peugeot 68.45 
1913 Amiens Circuit ..... 570 Peugeot 72.20 


“1914 Lyons Circuit 466.6 Mercedes 65.35 





*Demountable rims were first used in this race. 
+A hilly course. 
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In 1912 a restricted race, called the Coupe de |’Auto, 
was run off simultaneously with the Grand Prix. In this 
the maximum engine capacity allowed was 38 liters, or 183 
cu. in. As the races were run over the same course and 
at the same time the cars in the restricted class came 
automatically into unofficial competition with those of 
the unrestricted section, thus affording an opportunity of 
actual comparison in point of speed. To the general sur- 
prise, there was but little difference, the winning 3-liter, 
a Sunbeam of 2990 c.c. capacity, averaging 65.29 m.p.h. 
as against the unrestricted winning Peugeot’s 68.45 m.p.h. 
The latter car had a capacity of 7600 c.c. 

In the restricted class the second and third cars were 
also Sunbeams, an early instance of successful teamwork 
and evidence of real improvement in reliability. 

Another race for 3-liter capacity engines was held in 
1913. This was won by a Peugeot over the Boulogne course 
of 388 miles at an average of 63.2 m.p.h. 


Further Engine Size Reduction 


After this race the French manufacturers were strongly 
inclined to the conclusion that the future of racing lay 
with the small car and seriously discussed a reduction to 
152 cu. in. in capacity and in 


These cars embodied such lessons as had been learned 
from the racing game, modified to suit individual limita- 
tions and to meet the views of the designing engineer. 
Sometimes mistakes were made, but on the whole the 
incorporated mechanical improvements again proved the 
value of racing. In these tests emphasis was placed on 
reliability, economy of operation, consistent performance 
within predetermined speed limits, etc. The road trials of 
1900 extended over 1000 miles of roads of all types and 
many severe grades were purposely included in order that 
hill-climbing capacity should be fully and independently 
tested. : 


Economy Runs 


Other individual tests were made in which marks were 
given for tire performance, low gasoline consumption, 
brake capacity and ability to make long non-stop runs. In 
1904 the first side-slip trials took place on a grease-covered 
surface. These were designed to try out various makes 
of non-skids, both tires and attachments. In 1907 “dust 
trials” were held, which will be referred to later on. 

In 1905 came the first Tourist Trophy race over a 
mountainous course on the roads of the Isle of Man. The 

total distance was 208.5 
| miles. 





weight from 1980 lb. to 1873 — 





Ib. 

With this group comes the 
end of France’s ante-war | 
racing. | 

The tendency to reduce | 
engine capacity as power de- | 
veloped has been continued, | 
and it is expected that the 
next Grand Prix, which will 
be probably held in 1920, 
will be restricted to engines 
coming within the three-liter 
class. 

The Grand Prix of 1913 
was won by a car having an 
engine capacity of 5654 c.c. 
and that of 1914 by one with 
a capacity of 4456 c.c., fur- 


wheels. 


weight. 


sential. 


What Racing Has Taught Us 


The advantages of the streamline body. 
How to make reliable pneumatic tires. 
To develop demountable rims and detachable 


| More about wire wheels. 
| How to make economical carbureters. | 
| The importance of correct distribution of 


How to build reliable steering mechanism. 
That efficient cooling and lubrication are es- 


That transmissions and brakes must be efficient. 


| The value of alloy steels. 
The possibilities of aluminum and its alloys. 
The value of good roads. ] 


| This race marked another 
refinement in restrictions. 
Speed was the primary re- 
quisite, but all the com- 
peting cars were required to 
have full touring equipment, 
and were limited to an al- 
lowance of one gallon of 
gasoline to each 221% miles. 
In this connection it should 
be remembered that the 
British gallon contains 277.- 
27 cu. in. as against the 
231 cu. in. of the American. 

This was a test of carbu- 
reter efficiency as well as of 
careful driving. The win- 
_ ning car traveled the course 
—! in6h., 9 min., 14.6 sec., and 














ther evidence of the trend in ————————— 
cylinder bore and stroke. 

By this time wire wheels had displaced wood for racing 
and streamline bodies of extreme type were used univer- 
sally. A better understanding of the relation of unsprung 
weight to the car as a unit had been arrived at, and the 
racing machine had assumed the general appearance it 
still possesses to-day. 

France will resume racing just as soon as internal eco- 
nomic conditions render the resumption possible, not be- 
cause the public are interested but for the reason that the 
ear builder of France knows he still has something to 
gain from the lessons taught by racing. 


British Racing. 


Unlike France, the United Kingdom has never held a 
road race with the solitary exceptions of the Gordon- 
Bennett contest held, under special dispensation, in Ireland 
in 1903, and the Tourist Trophy races in the Isle of Man. 

Nevertheless, a large number of reliability and endur- 
ance trials have been conducted from time to time. 

These have served as object lessons from points of view 
entirely distinct from that afforded by mere speed per- 
formances, as the competing cars were, as a general rule, 
standard touring models. 


averaged 25.4 miles to the 
gallon of gasoline. The winner had 8.3 pints (British) of 
gasoline remaining when the race was finished. 

The following year a somewhat similar race was held, 
the gasoline allowance being decreased to one gallon for 
every 25 miles. In 1907 the race was divided into light and 
heavy classes, and in 1908 another contest was held under 
changed conditions. This year the fuel restriction was 
eliminated and in its place came the restrictions that the 
engine bore was not to exceed 4 in. for a four-cylinder 
engine, and that the weight of the chassis should not 
exceed 1800 lb. This weight had to include the driver, the 
mechanic, spares and tools. 

Here, again, is another angle on the evolution of racing. 
Whereas the preceding races in this group had stipulated 
that four-passenger touring bodies should be fitted, this 
race of 1908 was emphatically a chassis race. With no 
limit on the piston stroke, some interesting developments 
took place, the engine of the winning car having a stroke 
of 7 in. 


Brooklands Track 


This long-stroke development caused a lot of considera- 
tion of its possibilities, which were further discussed when 
the British taxation system of 1910 ignored stroke and 
taxed on a basis of bore. 








270 


THE 


This was the first big race won by a car having an 
engine with high stroke-bore ratio. Following are brief 
specifications and performances of winners: 


Bore and Average 
No. of Stroke No.of Speed 


Year Car Cyls. (m.m.) Speeds (m.p.h.) 
1905 Arrol-Johnston ..... 2 120x165 4 33.9 
1906 Rolls-Royce ........ 4 101x127 4 39.3 
1907 Rover (light) ...... : 97x110 4 28.8 
Humber (heavy) . 120x160 4 28.7 
1908 Hutton (Napier built) 4 102x177.8 4 50.2 


In 1907 the small cars covered 241.6 miles and the large 
281.8 miles. In 1908 the distance was 33714 miles. 

In 1907 England for the first time became possessed 
of a speedway, the only one in the world at the time. 
Brooklands track, afterward to play its part in the develop- 
ment of the modern passenger car, was completed. It is 
(or was, as it has been partially destroyed during the war) 
a cement track, having a circuit of 2.68 miles around its 
inner edge and a straight finishing track 0.625 mile long. 
Its maximum width is 100 ft. and at the curves the bank- 
ing is 28.66 ft. high. 

Brooklands track was designed primarily for racing, 
but it was also intended to provide testing facilities for 
automobile builders. A number of individual garages were 
erected to accommodate manufacturers’ cars so that they 
would be available at any time for tests or demonstrations, 
a nominal fee being charged for the use of the track. 


Remarkable 24-Hr. Performance 


A few weeks after the completion of this track a six- 
cylinder Napier put up a remarkable 24-hour performance, 
the first on record. This was the more remarkable for the 
reason that a single driver, S. F. Edge, held the wheel 
throughout. The figures follow: 


Distance traveled Total distance 
in 24th hour 


62 miles 950 yards 


Average m.p.h. 
in 24 hours for entire distance 
1,581 miles 1,310 yards 62.125 

On this test the car was accompanied by two others of 
similar make, on which the drivers were changed every 
three hours, but even with this advantage they had to take 
second and third places to the lone driver. This was 
essentially a test of an individual touring car, and it 
marked the first occasion on which wheels were changed 
without the use of lifting jacks. When a tire exhibited 
signs of failure the car slowed down to a sneed at which 
it cou'd be run up on an arrangement of skids which raised 
all four wheels from the track. By this means the work 
of replacing wheels was greatly expedited. 

During the summer of 1907 a portion of the track was 
covered with a half-inch layer of fine limestone powder and 
a number of cars were run over this prepared surface to 
judge the relative amount of dust raised by different body 
designs. It is significant that both the manufacturers’ 
and the private owners’ classes into which the contest was 
divided were won by cars of standard American design; 
both were steamers, a White and a Stanley. Over 150 
photographs were taken to determine the winner, obviously 
the car which raised the smallest dust cloud at a prede- 
termined speed. 

In December, 1907, Brooklands track was equipped with 
the first electrical timing equipment. This was entirely 
automatic in operation, the passage of a car over the fin- 
ishing wire being registered by an electro-magnetic device 
and the elapsed time being recorded on a moving paper 
strip by three electrically actuated pens. Results were 
given in minutes, seconds and fractions of a second. 

Edge, the leading British driver, was again in the lime- 
light in 1908 in consequence of his refusal to start in the 
French Grand Prix unless he were permitted to use de- 
tachable wire wheels—a striking comment on conditions of 
the period. 
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Arising out of this came a challenge from Napier to 
match his six-cylinder car against any other car built for 
the big French race, the contest to be at Brooklands. This 
brought a prompt response from Fiat of Italy, and the race 
was duly run off. The Napier was lapped by the Fiat 
early in the race and soon afterward broke down. Fiat 
went on, and at one period of the 27.5-mile race traveled 
at the rate of 120 m.p.h., as attested by track officials. 

In 1909 a test hill was added to the testing facilities at 
Brooklands. This was 343 ft. long with an average gradient 
of 20 per cent. The gradient increased toward the top of 
the hill, where it was 25 per cent. The surface was of 
6-in. concrete and its width 12 ft. Electrical timing con- 
trolled the hill in sections, so that segregated timing on 
the various grades could be recorded. Valuable data, not 
only as regards hill-climbing capacity, but covering brake 
efficiency, wear on tires, spring stresses, etc., were also 
collected, and much was learned by makers from lessons 
taught by Brooklands hill. 

Shortly before the date set for the Olympia show in 
1909, Hemery, driving an 85-hp. Benz, beat the flying kilo- 
meter world’s record which had stood to the credit of 
Marriott at Daytona since 1906. 

Hemery’s official times for his afternoon’s 
them records, were: 


work, all of 


Distance Elapsed Time M.P.H. 
14-mile, flying start........ 14.08 sec. | 127.84 
Kilometer, flying start...... 17.76 sec. 125.94 
1%4-mile, standing start..... 25.57 sec. 70.41 
Kilometer, standing start.. 31.32 sec. 7142 
Mile, standing start........ 41.47 sec. 87.24 


These records are instructive in the sense that the 
great difference between the flying and standing start is 
emphasized. 

In 1910 the Royal Automobile Club undertook to give 
certificates of car performance to its membérs. The tests 
were made on both road and track, and included markings 
for speed, absence of involuntary stops, wind resistance, 
gasoline consumption and hill-climbing capacity. A fixed! 
scale of marks of merit was arranged. 

Brooklands has always been identified with an elaborate 
system of standard classification which, up to the early 
part of 1912, was based on R. A. C. hp. rating (the same 
as S. A. E. rating). There were six of these classes. 
During 1912 a new system of classification by cubic ca- 
pacity was established which consisted of nine classes. The 
new system did not supersede the other rating classes, and 
it was possible to enter a car under either or both divisions. 

This system of classifications had the effect of making 
contests extremely close between cars which were similar 
to each other in essentia's, and therefore much valuable 
data were accumulated. The basic idea back of the cubic 
capacity classification was that it would give the short- 
stroke engine equal opportunities with the long-stroke 
engine which had been developed under the R. A. C. rating. 


First Over 100 Miles in an Hour 


Undoubtedly the red-letter performance in 1913 on 
Brooklands track was the establishment of a new world’s 
record by a small Clement-Talbot car which traveled 103. 
miles 1470 yards in an hour. As a matter of fact, the 
actual distance covered was approximately 105 miles, as 
the car was driven outside the timing line, thus adding 70 
yd. per lap to the distance for which it was given official 
credit. Previous figures for the world’s 100-mile record 
were 1 hr., 1 min., 27 sec. In this performance 100 miles 
was traveled in 57 min. 49.38 sec. 

The car which put up these big figures was a four- 
cylinder of 101.5 x 140 m.m. bore and stroke; equal ap- 
proximately to 4 x 514 in. Its power curve showed a 
practically straight line from 20 h.p. at 500 r.p.m. to 120 
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hp. at 3000 r.p.m. A year before the best performance 
of an engine of this size was 87.99 sec. for a flying half- 
mile—evidence of the great improvement in efficiency. 

Three months later a Peugeot, driven by Goux (after- 
ward a winner at Indianapolis), went 106 miles, 387 yards 
in an hour on the same track. Soon after this a 12- 
cylinder Sunbeam covered 107.95 miles in an hour. 

In the fall of 1913 a 30-hp. Sunbeam established a new 
world’s record for 12 hours on Brooklands, traveling 1078 
miles, 460 yards. This car had a six-cylinder engine with 
a bore of 3.2 in. and a stroke of 5.98 in. The average speed 
was 89.91 m.p.h. 

The particular significance of this performance is its 
relation to that of the Napier 24-hour record of 1907. In 
twice the running time of the Sunbeam the 60-hp. Napier 
traveled only 503 miles farther. 

Early in 1914 the big Benz car, formerly driven by 
Hemery, crowded two miles into a minute on Brooklands 
track, the first time the feat had been performed on a 
speedway, although already accomplished on a straightaway 
in the United States. 


Our Contribution 


The first endurance run held in this country was from 
New York to Rochester in 
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were to a great extent unequal to the calls made upon them 
by a 410 mile run over what were then considered good 
roads. : 

At any rate, the net result of the New York-Buffalo test 
was to spur the designer to renewed efforts and to help 
the movement for better roads. Other and later tests were 
conducted, and results improved steadily as the lessons of 
the road were taken to heart by car manufacturers. 

In 1902 a reliability contest from New York to Boston 
and return was staged. In this test the increasing relia- 
bility of the still new form of road locomotion was well 
demonstrated. Out of 75 vehicles which started in this 
run, 68 completed the double journey of nearly 500 miles 
and conformed in nearly every case to the rule restricting 
repairs to-such as could be made with parts carried on 
the car and with the aid of available local help. 

This was an eminently practical test over a!l conditions 
of road, part improved, part deep with ruts and part hilly. 

Most of the trouble experienced seems to have been with 
ignition, but there were many stoppages caused by tire 
faults. Excess lubrication caused black, smoky exhausts 
in a number of instances. 

Lessons learned in the New York-Buffalo reliability run 
the year before caused the use of temporary protection 

sheets of rubber cloth to 
— -—. keep mud away from the 








mechanism. Pneumatic tires 
of the detachable variety 
were used almost to the ex- 
clusion of the _ practically 
unrepairable single - tube 
|| type used before. It should 
| be noted that in the earlier 
tests the steam car did 
rather better, as a rule, than 
did the gasoline - propelled 
vehicle. 

The third big endurance 
test, from New York to 
Pittsburgh, was run in 1902. 
! As in the case of the New 








1901. This is usually re- r 
ferred to as the New York- | 
Buffalo event, but owing to | High Spots Where Speed Played a Minor | 
the death of President | Part | i 
McKinley the contest was _ || li 
stopped at Rochester. | Distance tests for reliability and endurance. r 
Its experiences taught || Gasoline economy tests. 
automotive engineers a _ || Distance tests for pneumatic tires. 
number of valuable lessons, Non-skid tests for tires and attachments. 
as many faults in design Tests of the amount of dust raised by various 
were disclosed and inherent body types. 
weaknesses shown up. Tests to determine brake capacity. 
For example, it was Hill-climbing tests to demonstrate power. 
shown quite early in the Accelerometer tests to determine h. p. 
contest thot the engines Wheel-slip under varying speed conditions. 
and trarsmissicns had been 
developed to a higher degree 9 ~~" aoe 
than had the running gear, 
including the ax’es, springs, frame, wheels and tires. 


A number of rear axles and steering pivots were broken 
and many were bent to a dangerous degree. 

Wire wheels were both bad and good. The latter were 
fully equa! to all strains, but some of the former showed 
serious faults, including warping. Many of the rims were 
dented out of shape by stone bruises. There were a good 
many tire troubles throughout the 410-mile course. A 
number of cars used single-tube tires, and there were 
several fitted with tires of cushion or non-collapsible type 

Exposed chain drives showed their inability to give effi- 
cient service under the adverse weather conditions. Mud 
and dust combined to render both sprockets and chains 
ineffective. Brakes gave a good deal of trouble, especially 
in relation to their want of efficiency in holding on the 
reverse and when power failed on a grade. 

All the vehicles equipped with jump-spark ignition ex- 
perienced trouble in wet weather, ow ng to short circuits. 
The need for comp!eteiy protected ignition was fully dem- 
onstrated. 

Unlimited repairs were a!lowed, and no record was kept 
of these. This fact largely defeated the immediate objects 
of the test. An entire disregard of the speed rules was 
apparently chiefly to blame for the numerous mechanical 
troubles. 

Looking back on this early endurance test, it certainly 
seems that, in the light of more recent developments, the 
industry has every reason to rejoice that the cars of 1901 


York-Buffalo contest, the 
weather was bad and there 
were a number of troubles traceable to the muddy state 
of the roads. 

Skidding and loss of tractive effort due to these condi- 
tions caused a number of failures, and a number of theories 
and suggestions were put forward as possible remedies in 
future events. 

Nominally, we started in the racing game in 1895, the 
same year as France. However, we did not enter into the 
spirit of the sport, and apart from a few more or less 
spasmodic efforts, racing languished until the first race 
for the Vanderbilt cup, held in 1904. This was really the 
first internaticnal race, and foreign cars provided the 
winner in each of the first three contests. Brief details 
of the first four races follow: 


Year Distance Winning Car and Driver Av. M P.H. 
1904 284.4 Panhard, Heath. .........<.% 52.2 
1905 283.3 Darracq, Hemery ......... 61.4 
1806 297.1 Darracg, Wagner ......... 60.8 
1908 258.6 Locomobile, Robertson..... 64.3 


All these races were run on the roads of Long Island. In 
later years the venue was changed to Savannah, Ga., Mil- 
waukee, San Francisco. Average speed did not increase 
appreciably, at least, not sufficiently to be remarked when 
the varying road conditions were taken into consideration. 

However, the Vanderbilt served a useful purpose in 
demonstrating that cars of American manufacture could 
hold their own with the best products of Europ2, which 
had hitherto monopolized the honors. 
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From time to time reliability trials, hill climbs and 
other contests were held. These undoubtedly proved use- 
ful in influencing progression in design, but the varying 
conditions under which they were held tended to prevent 
full advantage being taken of performance records. Per- 
haps the Glidden series of reliability tours were the most 
spectacular and instructive of these competitions. Interest 
of manufacturers in these gradually petered out. 

After all, it has been on the speedway and on straight- 
away tests on beaches like Daytona that we have made 
our records and have tried out our designs. Proof of this 
is afforded by the table of high speeds reproduced here- 
with. This table is by no means a complete record, but 
it marks the high spots both here and abroad. 


The Mountain ‘Tops of Speed 


M.P.H. Distance Record Madeat Year Car and Driver 
150.0 1-kil. Daytona Beach 1919 Packard, De Palma 
149.7 lmile Daytona Beach 1919 Packard, De Palma 
142.9 1-kil. Ostend, Belgium 1913 Fiat, Duray 

141.7 lmile Daytona Beach 1911 Benz, Burman 
134.9 2 miles Daytona Beach 1911 Benz, Burman 

127.8 % mile Brooklands, Eng.1909 Benz, Hemery 

118.9 2miles Brooklands, Eng.1914 Sunbeam, Chassagne 
116.9 5 miles Daytona Beach 1906 Darracq, Hemery 
111.5 2miles Chicago 1915 Christie, Oldfield 
111.3 10 miles Sheepshead Bay 1918 Packard, De Palma 
103.8 lhour Brooklands, Eng.1913 Talbot, Lambert 


Early Attempts at Speed 


M.P.H. Distance Record Made at Year Car 

7.5 54 miles Chicago 1895 Duryea 
14.9 740 miles Paris-Bordeaux 1895 Panhard 
15.9 1068 miles Paris-Marseilles 1896 Panhard 
23.0 105 miles Paris-Dieppe 1897 Panhard 
273 932 miles Paris-Amsterdam 1898 Panhard 


{ndianapolis Speedway, constructed in 1909, was, in its 
day, the Mecca of all aspiring makers of speedy cars. It 
was not so fast as Brooklands, England, but nevertheless 
some very remarkable performances were accomplished 
before Indianapolis was partially eclipsed by Chicago and 
Sheepshead Bay speedways. 

As first constructed, Indianapolis had a_ prepared 
macadam surface. This was not very satisfactory and 
was speedily replaced with one of vitrified brick. 

In 1915 automotive engineers realized the need for 
speedier tracks and such were built at Chicago and at 
Sheepshead Bay, near New York. Both tracks are of wood 
construction, and principal measurements and features 
are appended to the plans reproduced. The main specifica- 
tions of Indianapolis and Brooklands are also given. 

The history of Indianapolis track is the history of the 
world-famous series of 500-mile races held each year from 
1911 to 1916, dropped because of the war and resumed in 
1919. 


ln perusing the table given below especial attention 
should be given to the reduction in engine size. To-day 
the chief trouble at Indianapolis is that the car is too 
speedy for the track, and in the 1920 race the piston 
displacement will be reduced to 183 cu. in., the 3-liter 
class of France. 


Indianapolis 500-Mile Races 
Piston Displacement 





i ——S-- aon 
Year Winning Carand Driver M.P.H. Limit Winner’s 
1911 Marmon, Harroun.... 74.5 600 447.1 
1912 National, Dawson.... 78.7 600 490.8 
1913 Peugeot, Goux ....... 76.9 450 448.1 
1914 Delage, Thomas ..... 82.4 450 380.2 
1915 Mercedes. De Palma.. 89.8 300 274.0 
1916 Peugeot, Resta ...... 84.0 300 274.0 
1919 Peugeot, Wilcox ..... 87.9 300 274.6 


These figures tell the tale clearly. The cars of 1919 
were faster than the track, and the race was not so much 
a test of speed as of preparedness and generalship. It is 
at present an open question if the 183 cu. in. engine of 
1920 will not prove too speedy for the limitations of the 
track. In the 1919 race the Packard driven by De Palma 
made a track record of 92.2 m.p.h. to the 100-mile mark. 
This apparently represents the limit of speed obtainable 
at Indianapolis with due regard to relative safety. 

On the other hand, the first performance on the new 
Chicago speedway, with its board track and more modern 
construction, resulted in Resta driving a Peugeot at a clip 
of 110.1 m.p.h., a world’s speedway record for cars of less 
than 300 cu. in. piston displacement. A few days later 
this car won the first race on the new track. For pur- 
poses of comparison the following data should be consid- 
ered in relation to the Indianapolis races. 


First 500-Mile Race on Chicago Speedway, 1915 
(Limit, 300 cu. in.) 


Average Piston 
Position Car and Driver M.P.H. © Displacement 

1 Peugeot, Resta ....60ees 97.5 276.0 
2 Sunbeam, Porporato ...... 96.5 274.0 
3 Maxwell, Rickenbacker.... 96.1 298.2 
4 seutz, BE. COOMEr ....2006 94.9 296.8 
5 Sunbeam, Grant ......... 94.3 274 0 
6 Stutz, Anderson ......... 93.7 296.8 
7 Delage, Chevrolet ........ 92.8 298.6 
8 Peugeot, Burman ........ 92.2 296.0 
9 Duesenberg, Alley ....... 91.3 299.0 
10 Sebring, J. Cooper ....... 90.3 299.0 


The lesson taught by this race was that engines could 
be built which would give uniformly satisfactory results 
at high speeds. Only two cars of modern design suffered 
from broken parts. Not so long before this the Indianapo- 
lis 500-mile race showed a very different state of affairs 
and so there can be no question but that the lessons learned 
therefrom had been taken to heart and good use made 
of the earlier experience. 

So far in the history of American automobile racing 
the foreign-built car had practically swept the field in 
speedway work. A different tale was told in the results 
of the 350-mile Astor Cup race at the new Sheepshead Bay 
speedway. 


Astor Cup Race, Sheepshead Bay, 1919 


Average Piston 
Position Car and Driver’ M.P.H. Displacement 

1 Stutz, Anderson ........ 102.6 296.8 
2 soutz, Rooney ....6.%.. 102.1 296.8 
3 Duesenberg, O’Donnell .. 95.4 297.0 
4 Oeren, AMCY ..cccescsees 92.5 299.0 
5 Duesenberg, Henderson.. 92.3 298.0 
6 Delage, Limberg ........ 84.2 298.0 


Here we have an American triumph, for there were 
three Peugeots and two Delages in the race. We have 
an averaged speed of well over 100 m.p.h. in a long-distance 
race and we have Stutz finishing as a team in first and 
second places. Of the six that finished five were American. 
All five had to stop for fuel and oil, one had to change a 
tire and another to replace the spark plugs, but the total 
number of stops for all was only seven. Limberg’s Delage, 
the only foreign car to finish, had three stops. The early 
lessons demonstrating the necessity for mechanical relia- 
bility had been taken to heart, as demonstrated by results. 

During the closing years of the war racing was prac- 
tically abandoned, but not before its value was demon- 
strated to the automotive engineer. What the future 
holds for racing in the light of wartime experience with 
aviation engines remains to be seen, but what may be 
expected was indicated by the performance of De Palma 
at the wheel of a Packard at Daytona Beach, Fla., last 
February. The following figures speak for themselves: 
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World’s Records Made on Daytona Beach, February, 1919, by 
an Airplane-Engined Packard 


America now holds the distinction of having the fastest 
thing on wheels, and the limits of automobile speed are 







































































Time not yet in sight. America has compensated to the full for 
Distance Min. Sec. M.P.H. her early disregard of racing as an essential to the suc- 
1 kilometer .......... weuewiews 14.98 150 cessful design of cars, but in a year or so she may have 
: = iin a a to look to her speed laurels. Europe will undoubtedly 
a 49.54 145.27 revive racing in 1920, and it may be in full swing in 1921. 
anne ier: asi weee 1.15.04 145.20 Brooklands track is to be reconstructed, and it will prob- 
EE sensiaie wioctaivodeiack eeeee 1.89.77 144.50 ably be faster than any of our tracks. We have Daytona 
5 miles ..........0.006 . .. 2.04.58 144.30 and other beaches for straightaway tests, but Belgium has 
ok ee Rarsietemioulans - 4.09.81 144.29 beach 
i Ostend beach. 
US EOE. oa cick sans pietenoteieaieroions 6.48.75 1382.10 Veet titi d de te 1019 filbew: 
eae didinesths . 8.54.20 134.85 arious non-competitive records made in aw © 
Non-Competitive 
Speedway Records Class “C” Non-Stock 
Piston Displacement Piston displacement 
161 to 183 Cubie Inches 801 to 450 Cubic Inches 
Distance, 1 32.49 |Lewis Duesenberg Sheepshead Bay | Nov. 10,1919 
Miles Time Driver Car Place Date 2 1:04.66 |Lewis ‘| Duesenberg Sheepshead Bay | Nov. 10,1919 
2 1:37.11 |Lewis Duesenberg Sheepshead Bay |Nov. 10,1919 
area (Sees = 4 2:09.46 |Lewis Duesenberg Sheepshead Bay | Nov. 10,1919 
; 5 2:42.23 |Lewis Duesenberg Sheepshead Bay |Nov. 10,1919 
1 40.42 |O'Donel Duesenberg Sheepshead Bay |Nov. 10,1919 10 5:14.00 |Lewis Duesenberg Sheepshead Bay |Nov. 18,1919 
2 1:20.32 O'Donel Duesenberg Sheepshead Bay |Nov. 10,1919 20 10:31.40 |Lewis Duesenberg Sheepshead Bay |Nov. 18,1919 
3 2:00.46 |O'Donel Duesenberg Sheepshead Bay | Nov. 10,1919 30 15:50.20 |Lewis Duesenberg Sheepshead Bay | Nov. 18,1919 
4 2:39.33  |O"Donel Duesenberg Sheepshead Bay | Nov. 10,1919 40 21:12.20 |Lewis Duesenberg Sheepshead Bay |Nov. 18,1919 
5 3:16.58 |O’Donel Duesenberg Sheepshead Bay | Nov. 10,1919 50 26:30.60 |Lewis Duesenberg Sheepshead Bay |Nov. 18,1919 
10 6:14.60 |Murphy Duesenberg {Sheepshead Bay |Nov. 18,1919 100 33:25.40 |Lewis Duesenberg |Sheepshead Bay |Nov. 18,1919 
20 12:26.14 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 | | 
30 18:34.80 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 re 7 
40 24:49.40 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 
50 30:57.40 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 
100 1:01:24.20 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 Hour Records 
= ES 12.60 ~ —— Sheepshead Bay |Nov. 18,1919 
2 2:12:08.80 |Murphy Juesenberg Sheepshead Bay |Nov. 18,1919 66»? = 
250 2:42:59.40 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 Speedway Class “C” Non-Stock 
300 3:15:44.00 |Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 161 to 183 Cubie Inches 
231 to 300 Cubic Inches 98 1 Hour Murphy Duesenberg  |Sheepshead Bay |Nov. 18,1919 
182 2 Hours Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 
276 3 Hours Murphy Duesenberg Sheepshead Bay |Nov. 18,1919 
1 30.78 | Milton Duesenberg Sheepshead Bay |Nov. 10,1919 
: eo 2 — sane 8 en 7 0 paige 
d 731.93 |Milton uesenberg Sheepshead Bay | Nov. 10,1919 . 
4 2:02.37 {Milton Du senberg Sheepshead Bay |Nov. 10,1919 231 to 300 Cubic Inches 
5 2:32.78 |Milton Duesenberg Sheepshead Bay |Nov. 10,1919 
e 5:04.78 ao ee a at sd _ 10 ,1919 
5 7:39.58 |Miton uesenberg Sheepshead Bay |{Nov. 10,1919 11 1H Milt Duesenbe sh head B Nov. 25,1919 
20 : 14. ’ oe ans eo ed a : on pe 3 eal Milton eee ate Fane wee Bay Nov. 34 °1919 
25 2:55. 7: Milton uesenberg Sheepshead Bay | Nov. 10,1§ ; ‘ urs Milt Dues re Sheer Nov. 2 ¢ 
30 15:41.60 | Milton Duesenberg Sheepshead Bay |Nov. 24,1919 ” — — — * potent ee 
40 21:02.00 | Milton Duesenberg Sheepshead Bay | Nov. 24,1919 
= 26: 21.80 — saree ee — Nov. 24,1919 
) 52:41.40 |Lewis Juesenberg Sheepshead Bay |Nov. 24,1919 i 
150 1:19:38.20 |Milton Duesenberg Sheepshead Bay |Nov. 24,1919 301 to 450 Cubic Inches 
200 1:48:38.40 | Milton Duesenberg Sheepshead Bay |Nov. 25,1919 
250 2:14:49.80 | Milton Duesenberg Sheepshead Bay |Nov. 24,1919 . . 
300 2:44:15.40 |Milton Duesenberg Sheepshead Bay |Nov. 24,1919 111 1 Hour Lewis [Ducsenbers | Sheepshead Bay |Nov. 18,1919 























Huron Metal and Its Uses 


A‘ alloy of aluminum, known as Huron metal, is being 
used extensively in the manufacture of various kinds 
of automotive machinery. Castings, rolled sheets and 
forgings are being produced in increasing volume by the 
Baush Machine Tool Co., who lay particular stress on the 
metal as a substitute for bronze worm wheels. The claim 
is made that worm wheels of Huron metal will outlast the 
bronze variety, although the usual steel worm drive is 
used to mesh with the wheel. 

Among the characteristics of Huron metal are extreme 
lightness and strength. The specific gravity is 2.82 and 
the tensile strength approximately 55,000, with an elastic 
limit of 30,000. In the heat-treated form, the combination 
of high tensile strength with maximum elongation makes 
the metal desirable for a variety of uses calling for mild 
drawing and bending. Bending can be done cold, 180 
deg., over a mandrel four times the thickness of the sheet. 
Hard rolled sheets are supplied if desired, for uses where 
no bending or forming is required. A spring temper can 
be produced and maintained indefinitely. 

The metal is obtainable in the form of castings, ingots, 


billets, rods and sheets, and can be cast in sand, permanent 
moulds, or by any of the usual processes. Castings are 
compact and homogeneous, and are said to be unusually 
free from shrinkage cracks, pores, and similar imperfec- 
tions. The castings machine readily, taking a fine finish. 


URING the war 1,552,256 Americans were given the 

psychological examination. Of these 24.9 per cent 
were given the “beta” test. This means that 24.9 per cent 
could not read and write English well enough to under- 
stand a newspaper and write a letter. Of the entire army, 
the number wholly illiterate was 311,000; relatively illit- 
erate, 712,000; total illiterate class, 1,023,000; literate 
class, 3,067,000. 


OWARD ELLIOTT, president of the Northern Pacific 

Railroad Co., stated before the annual convention of 

the Association of Life Insurance Presidents at New York 

that railroads need an equipment of $3,000,000,000. If 

provision is not made for developing railroads continuously, 
he said, the cost of living will go higher. 
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Motor Vehicle Registration 


This tabulation of State laws as they affect the owner of automotive vehicles 
Reading of the fees charged for the 
operation of trucks reveals a tendency on the part of several rural States 
charged in Iowa. This tabulation was compiled by the N. A. C. C., and in- 





movement for uniform legislation. 















































! 
tate Motorcycles | Passenger Cirs Motor Trucks “nd Commercial Chauffeurs | Owner Dealers and Manufacturers 
’ | | Cars | Operators 
} 
} Bag = 
a $3: with side-car | Less than 25 h.p., $11.25: 25 to 29 h.p., | Less than 1 ton, $15; less than 2 tons, | Orieinal, $5; re- | None. $25 to $125. 
attachment. | $18.75; 30 to 39 h.p., $2¢ 5:40 h.n.,| $22.50; less than 3 tons, $37.50: less newal, $2.50. 
| $5, and over, $30; electric cars, $20; than 4 tons; $56.25; over 4 tons, $75. 
| steam cars, $25. 

Arizona | go 25 h.p. and under, $5: 26 to 40 h.p., | Same as passenger cars.............. Perpetual, $5.. do.. 1 vehicle of each class at pleasure- 
- $10; over 40 h.p., $15. | car rates. 

Arkansas | Wone All motor vehicles, $10 apace Selataaeets do.... , ici iisiateacetn te | ee eee eo... Do. 

California | eo Electric cars, $5; all others, 40c per h.p.; | Equipped with pneumatic tires, same as | Original, $2; re-| No fee.. 5 cars, $25, and $2 for each additional; 
—_ trailers, $2. pleasure cars; others pay additional: newal, $1. motorcycles, $5. 
| less than 2 tons unloaded. $5; 2 to 3 
| | tons, $10; 3 to 5 tons, $15; over 5 

tons, $°0. 
Colorado....... $9 20 h.p. and under, $2.50: 21 to 40 h.n.. | 1 ton, $10; 2 tons, $17.50; 3 tons, $25: | $2............. None. $20 for first car; $2.50 for others: $30 
~ $5: 41 h.p. and over, $10. One half | 4 tons, $37.50; 5 tons, $50. Above for first truck; $10 for others. 
| 1% of cost of car to owner f. 0. b. that $25 per ton or fraction thereof. 
factory, effective Jan. 1, 1920. 
Connecticut Pe 50 cents per h.p. 15 ton or less, $11; 1 ton, $15, and in- | License, $2; ex-| License, $2; ex-| $50 for 5 pair plates; additiona 
—e creasing to $200 for 8 tons, and $100} amination, $2. amination, $2. plates $10 per pair2 
per ton for each ton additional. 
Delaware | gx 2 each 500 Ib. gross weight of car and | Same as passenger cars...... ercvcxsses $3; family, $8 $20 for 2 pairs of tags; extra tags, $10 
load; passengers figured at 125 Ib pair. 
| each 

Listrict of Columbia} eo | 24 h.p. or less, $3; 25 to 30 h.p., $5; Di xk iitetcsndiennciesecieens $2 eee Recular rates for each car demon- 
ies |} over 30 h.p., $10. ‘ i" A _ strated on public roads. 

Florid | $9 22 h.p., $5: 23 to 27 h.p., $8; 28 to 35 | 1 ton or less, $10; 1 to 2 tons, $25: 2 to 4 | $2 None... 5 cars, $15. 

_~ ».p., $12; above, $15. Any car seat- tons, $50; more than 4 tons, $100; 
| ing more than 10 persons, $100. seo over 500 Ib. capacity, same as 
| trucks, 
Gcorgia | $5 Less than 23 h.p., $11.25; above that, | One ton, $15; 114 tons, $22.50; 2 tons, $2 $2 $50. 
- | 60c per h.n. Carrying more than 10) $30; 2's tons, $37.50; 3 tons, $45; 3! 
| | persons, 75c per h.p. tons, $52.50; 4 tons, § » tons, $150; 
6 tons, $375; 7 tons, $750; more than 
| that $1,125. . ; 

Idaho | gs All weiching less than 2,001 Ib., $15; | Same as passenger cars................] $2 eee $35 for one make and $25 each ad- 

bo he 2,001 to 3,000 lb., $20; 3,001 to 4,000 ditional make. 
| Ib., $30: over 4,000 Ib., $40. 

Illincis® S4 25 h.p. or less, $8; 26 to 35 h.p. $12; 36 | Less than 5,000 Ib., $12; less than 12.091) Original, $5; re- |Orivinal, $5; re- | $12 for 2 plates and $12 for each pair 
jon to 50 h.p., $20; over 50 h.p., $25; Ib , $22.50; less than 15.001 Ib., $35;| newal, $3. newal, $3. duplicates. 
electric cars, $12. more than 15,000 Ib., $60. 

Indiana leo Electric cars, $3; others, 25 h.p. or less, | Less than #4 ton, $6; less than ton, $8:| $2............. $2..... $25; duplicate plates, $1 each. 
yy $5; 26 to 40 h.p., $8; 41 to 50 h.p., less than 2 tons, $10; less than 3! 
| $15; over 50 h.p., $20. tons, $20; less than 5 tons, $30; less 

than 7's tons, $40; 7! tons or more, 
| $50. Ten tons capacity limit : " : 
lowa’ 85 1% of value plus 40c per 100 Ib. | One ton or less $15; 114, $22.50; 2, $30:) $2............. PBR tos cee $25; duplicates, $15. 
214, $45; 3, $65; 3'o, $90; 4, $105 
} $15, $129; 5, $135; 6, $165. Solid 
| tires same to 2 tons. 2'6, $55; 3, $75 
315, $100; 4. $115: 415, $130; 5, $145 
6, $175. Fifty col ars per ton above 6 
tons. 
Kansas 29 All cars, $5 each.... ic nadasvidwawnes Wi otexes do....... $15 for 3 sets of tags; extra tags, 50¢ 
' each. 
Kentucky g | Less than 25 h.p., $6; 25 to 50 h.p., $11; | 14 ton or less, $11; 1 ton, $15; increasing] Original, $2; re-]..... ee 1 registration for each class at regular 
‘ | 50 h.p. and over, $20. to $75 for 5 tons and $50 for each ad- newal, $1. rates. 
| | ditional ton. 

Louisiana 29 25¢ per h.p., with a minimum fee of $5 | All motor trucks, $7.50 each.......... [ee | re 1 regular registration for each make; 

~ per car. | second-hand dealers, $10. 

Maine 83 115 h.p. or less, $5; 16 to 35 h.p., $10; | Commercial cars, $10............... BE ievietti ened Me sidscccaness $25 for 5 pairs of plates; extra plates 
| over 35 h.p., $15. | 75c each. 

Marvland a4 60c per b.p.; minimum charge, $10; | Solid tires to 3 tons capacity $20 per) $3.............. $2 $25 for 2 sets of tags and $12 for each 

Side car, $8 | $1.20 per h.p. if operated for hire. ton; 4 tons, $100, and 5 tons, $150; 6 additional set. For dealers in mo- 
ase tons, $300; 7 tons, $500; electrics. torcycles, 4 tags, $20; additional 
‘) over-half of above cates: trailers to 1 tars, $5 each, 
| ton, $10; above, $20 per ton. 

Massachusetts | $9 | Under 20 h.p., $5; 20 to 29 h.p., $10; 30 | Trucks under 1 ton, $5, and $3 for each |Original, $2; re- | Original, $2; re- | $10, motorcycles; $25, motor vehicle 
kb to 39 h.p., $15; 40 to 49 h.p., $20; 50 additional ton. newal, $1; ex- newal, $1. and $5 additional for each car over 
| h.p. and over, $25. amination, $2. 5 operated on public roads. 

Michigan (4) Electric cars, $1 for each motor h.p. | Electrics, $1 per motor h.p. plus 35c | $2..............] None........... $50 for 5 cars and $10 for each ad- 

plus 35c for each 100 Ib. of weizht for each 100 Ib. of weight; others, 25c ditional car.5 
others, 25c per h.p. plus 35e for each per h.p. plus 35¢ per 100 lb. of weight. , 
100 Ib. of weight. H te 

Minnesota. 5 All cars, $5 Same as passenger cars.............- Original, $1.50;|...... a $20; extra plates, $1 per set. 
| renewal, $1. 

Maisinel... | State $2: county, | State, $2; county. electric cars, $4.80; | 4,400 Ib, capacity or less, $6.40; over | None.........+.].-+-. ee Regular rates for 4 sets of plates. 

$2.10. . others, 24¢ per h.p. 4,400 Ib., $12.80. 5 - ’ 

Missouri (1) Less than 12 h.p., $4; 12 to 23 h.p., $6; | Same as passenger cars............... ll eer ona wescscnSin $10; for each duplicate, $5. 

24 to 35 h.p., $10, 36 to 47 h.p., $14; 
48 to 59 h.p., $16; 60 to 71 h.p., $20; 
72 h.p. and over, $24 





1 Cars used for transportation of pas 








or cities 10 miles or more apart, a flat. fee of $40. 


2 In case of manufacturers, $25, plus $1 for each « , 
3 Any county or municipality may charge an additional license t 


4 Same rate as passenger cars. 
5 In case of manufacturers, motorcycles $20, including 10 number plates. 
¢ Both cars and trucks may be registered in municipality in which owner resides. 
7 One-half rate after 4 years, 


ch ear tested on publie roads. , . : 
ax, not to exceed 50% of State license tax, on motor vehicles used for hire. 


nvers paying fare, 5 or less passenger capacity, $25; 6 to 9 passenger capacity, $40; 10 or more passenger capacity, $60; operating between towns 





8 Effective Dec. 1. 1919, 
® Effective Jan. 1, 1920. 
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and License Fees by States 


shows graphically the need on the part of the industry for a concerted 
operation of passenger cars leads to confusion, but the fees charged for the 


to tax the truck off of the road. 


In this connection can be noted the fees 


cludes acts in force Oct. 20, 1919, and some which become effective 1920. 
































| 
State | Motorcycles | Passenger cars Motor Trucks and Commercial Chauffeurs Owner Dealers and Manufacturers 
| Cars Operators 
— : 
Montana......... i scnntacs ..| 23 hp. or less, $5; 24 to 50 h. p., $10; | One ton capacity or less, $5; over 1 ton | $2..............|..-55- . en Cars, $50; motorcycles, $15. 
| over 50 h.p., $15. and less than 2, $15; over 2 tons and 
less than 3, $25; over 3 tons, $40. ; 
Nebraska..........| $5 | Minimum fee $10. £07 per 100 Ib. ad- | Same as passenger cars.............. None ee Registration of one car of each type 
| ditional over 2,000 Ib. Cars rated on 
| capacity load basis. , 
NevadaS.......... 250 per 100 Ib...) She per WOO TD. 6.5... csccccccsccccecees Same as passenger cars...............Jeccee- Semone, eee ets Bb iicarins 7 oe 4 number plates; $1 for each. 
duplicate. 
New Hampshire....| $2.............. | 15 h.p. or less, $10; 16 to 30 h.p., $15; |.-.-.- |e SRE eee Ce ae eR ee he Original, $5; re- | Original, $3; re- | Cars, $50; motorcycles, $5. 
31 to 40 h.p., $20; 41 to 50 h.p., $25; rewal, $6. newal, $1. : 
51 to 60 h.p., $30; over 60 h.p., $40. 
New Jersey........ es sidoretaheeincinns 10 h.p. or less, $4.50; 11 to 29 h.p., $7.50; | With solid tires loaded weight 1% ton or | $3..............] $3..........045. $5 per car not to exceed 5. 
30 h.p. or over, $15. less, $6, and $3 additional for each 
one-half ton gross weight 2 tons, then 
$4 for each additional ton; trailers, $3. 
New Mexico‘....... $3 40c per N. A. C. C. hep. 50e per N. A. C. C. hep. NR oie 5 a ann ean ae $25. Duplicates, $5. ’ 
New York......... $2.50 25 h.p. or less, $5; 26 to 34 h.p., $10; 35 | Gross loaded weight 2 tons or less, $10, | Original, $5; re- | $2.. $15, plus $5 for each duplicate set. 
to 49 h.p., $15; 50 h.p. and more, $25. and $5 each additional ton to 14; 14 newal, $2. 
tons, $70, and $10 each additional 
ton. 
North Caro!ina®....| $2 26 h.p. or Irss, $5; 26 to 40 h.p, $7.50; | Same as passenger cars................] Nome...........]...... BRE ciawies $10, plus $1, for each duplicate plate 
over 40 h.p., $10. 
North Dakota...... 1 $3 5 mills on cost price, 20¢ per 100 Ib. | Same as passenger plus $3 per ton up ]...... Rc opcncbeweeut Gas snwaX $15; extra plates, 50c per set. 
we ght and 10¢ per h.p. to 3 tons; $5 per ton from 3 to 4; 
and $10 per ton above 4. 
ee $2 Electric cars, $3; all others, $5.........]----+- = AA SEMEN SR ae temtene Me dick caeopeeeae Basen ceear $5 each make of motorcycle and $10 
each make ot automobile. 
Oklahoma.......... 50c¢ per h.p. first year; second 40c per |...-.. Be nsrh enin pcaceawnuasan ets ee ene BO recsscies $15 tor 2 tags and $1 each for ad- 
h.p.; third, 30e per h.p.; and there- ditional tags. 
after, 20c per h.p. 
Oregon........... BR di wsxiersrs Electric cars, $6: others, 26 h.p. and | Electric trucks, $10; others 114 to 2] $2..............]---06- Wicca $10 for 2 tags and $2.50 for duplicats 
less, $6; 27 to 36 h.p., $10; 37 to 40 tons, $15, and $3 for each edditional sets. 
h.p., $15; above 40 h.p., $20. one-half ton up to 5 tons; over 5 tons 
allowed only on special permits. 
Pennsy!vania.......| $3. .| 40c per h.p. Minimum $10........... Less than 2,000 Ib., 40c per h.p. Up | $2 Eee fi $10. 
to 3,000 Ib., $20; up to 4,500 Ib., $25; 
up to 6,000 lb., $30; up to 7,000 !b., 
$50; up to 8,000 Ib., $75; up to 10,000 
Ib., $100; more than 10,000 Ib., $150. 
Chassis basis of weight. 
Wheds Island... «0.1 $2. .0.6s65s0000 15 h.p. or less. $5; 16 to 30 h.p., $10; |Carrying capacity 1 ton or less, $7, with | $1..............] $L..........008. $25 for 5 vehicles and $5 for each ad- 
31 to 40 h.p., $15; over 40 h.p., $25. $3 additional for each ton to 4 tons, ditional vehicle. 
and then $4 for each ton above 4 
tons; over 9-ton capacity, $40 each; 
trailers, $10 to $30 each. 
South Carolina... (1) ean 8p ic acne Same as passenger cars............... DNB Seco scare ee $15 for each make. 
South Dakota‘. .... Ovni is ce NN hao vache sasersewen Two tons or less, $6; 314 tons, $10; ]...... ees erie Deine asarers $25. 
above 314 tons, $15. 
Tennessee.......... (1) WG is iaiocciem vicacccwccccae del 50c per h.p. plus $5 per ton carrying |...... Ee enn _ ee $25. 
capacity. 
555505 6S IR iain hes nnn a pic poatones coer caseekineun Up to 4,000 Ib., $16; up to 6,000 Ib., | $3..............]-.0--- Giccuens $15; extra numbers, $5 each. 
oe ae to 8,000 Ib., $48; up to 10,000 
»., $80. 
RO sca view seeaals $3 Electricecars, $10; others 25 h.p. and | Solid tires, 1 ton, $10; 2 tons, $15; 3 | $2..............J.---- BR ccoawen $25, and $2 for each set of duplicate 
less, $5; 26 to 40 h.p., $10; above 40 tons, $22.50; 4 tons, $30; 5 tons, plates. 
h.p., $15. $37.50; 6 tons, $45; 7 tons, $52.50; 
8 tons, $60; 9 tons, $67.50; 10 tons, 
$75. Pneumatic tires, two-thirds of 
above rate, minimum, $10. 
Vermont........... 1) First registration; $1 per h.p.; second, | 1 ton, $20; 114 tons $30; 2 tons, $40; | $3..............| $8........ 0.000. $50. 
75e per h.p.; third registration and 21% tons, $50; 3 tons, $75; 4 tons, 
thereafter, 50c per h.p. $100. Each additional ton or frac- 
’ tion above 4 tons, $25. i 
i (1) PI ie dincacwaccnnwricksccaaee $15 for first ton and $5 for each ad- | $5.............. POM oi ctccucans $50. 
ditional 14 ton. , 
Washington........ $6..............] 1,500 Ib. or less $10; more than 1,500 | 1,500 Ib. or less, $10; more than 1,500 | Original, $5; re-]...... Wis ds scan Cars, $50; extra plates, $5 per pair; 
Ib., $1€ plus 60c per 100 Ib. Ib. but less than 6,500 lb., $10 plus newal, $3. motorcycles, $10. 
40c per 100 lb. at rated capacity 
load. More than 6,500 Ib., $10 plus 
50c per 100 Ib. Load limitation, 
fie 10,000 It 
West Virginia...... $5..............] Cars weighing 1 ton or less, $10, and | Pneumatics same as passenger cars. | $3..........0-0-[eeeee: Qivescases Cars, $15 per set of plates; motor 
25ce additional for each 100 |b. over Solid tires. 1 ton, $15; 2!5 tons, cycles, $5. 
1 ton. $25; 314 tons, $40; 5 tons, $75; 7 
; tons, $125. Over 7 tons, $2,000. 
Wisconsin.......... Dea catedaniuars DPCM ON cis diviiveaeicaeee Capacity less than 2,100 lb., $15; ae ore Piccacsnk $25 for 8 plates; extra plates $1 each. 
2,100 to 5,100 lb., $20; 5,100 lb. or 
more, $25. 
Wyoming!......... $5. NR is ee eo Sate tals ee : Ree Pena ae $50. 





i Same rate as passenger cars. 


2 Drivers of cars operating for hire may be licensed by municipality. 
* Counties or municipalities may require a registration fee equal to one-half of the State fee. 


‘ Effective Jan. 1, 1920. 
§ Effective Jan. 1, 1920. 
6 Dealer pays initial license. 
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Our Second Statistical Issue 


N handing to you this second annual STATISTICAL IS- 

SUE of AUTOMOTIVE INDUSTRIES we are not going 
to burden you with either apologies or explanations. 
In advance of the printing we were quite proud of 
our work. We know that we have done all that could 
be done to insure accuracy. We hope that our belief 
in the accuracy of our work will be proved by the 
test of use. Some things that were undertaken were 
not completed because there was a doubt as to the 
accuracy of the data obtained. We can only promise 
to work consistently and steadily toward a better 
issue another year. 

But there are some things that are open to dis- 
cussion. The industry has a big task before it to 
establish itself in the proper niche. The great com- 
mercial and statistical organizations do not properly 
appreciate our industry, which appears to be safely 
lodged in second place, next to that occupied by the 
steel and iron industry. We contend that as a whole 


our industry must be given more consideration as 
an industry, and the few persons who look upon it 
as a “happen so” or an “accident” must be converted 
to its unique position. Our contention is that the 
automotive industry ranks first, in that it produces a 
larger value of indisputably related products than 
any other industry. The so-called leading industries 
are in the main those which use raw materials. The 
automotive industry is not one of these but is purely 
a manufacturing industry. 

The figures in this volume indicate other great 
needs. Changes are needed in the registration laws. 
These are entirely unsatisfactory, as there are hardly 
two States that require the same information from 
the vehicle owners or that make public satisfactory 
figures at the same period. It was the general opin- 
ion that progress was being made in this direction, 
but one State has reverted to the country or local 
registration, never satisfactory as to financial results 
or the count of vehicles. Some other States still have 
the plural year registration, which does not make for 
accuracy of count or control of vehicles. Altogether 
the registration systems are deplorable and they must 
be remedied by uniform State legislation which will 
recognize necessary privileges to vehicles from other 
States, or by a national law that will make the proper 
provisions for the increased inter-State traffic that 
is certain to follow the wider and greater use of 
trucks. The situation undoubtedly is due to the lack 
of appreciation by State legislators of the situation 
involved. The remedy is through education, and 
every person and firm in the industry should work to 
reach the ideal. 

The tabulation of specifications might be considered 
worthy of some comment. Perhaps no feature of 
this book is so greatly appreciated the year through 
as are these tables. The compilation of these tables 
is a trial of patience. Some manufacturers are prone 
to take the attitude that they are being asked a per- 
sonal favor to give these data. The publisher’s view is 
entirely different. From his viewpoint, these tables 
are regarded solely as of value to the indv:try. They 
make for standardization and lay before the engineer 
and designer exactly what is possible in an emergency. 
Also these tables more than any other one feature of 
the statistics show the great extent of the industry. 
It is the publisher’s belief that the inclusion of speci- 
fications in this table is of distinct value to the part 
or vehicle manufacturer who has something worth 
while to sell, and inversely, to the manufacturer of any 
complete product. It will be noted that in all AUTO- 
MOTIVE INDUSTRIES tabulations the scope is open to 
the industry and no distinctions are made. The facts, 
as there represented, form the entire case. 

We hope that you will find this issue valuable. If 
you have questions that it does not answer, tell us 
about them. Preparations for the third annual 
STATISTICAL ISSUE are already under way and perhaps 
your question will be a valuable guide to us in laying 
our plans. So if you have a suggestion, send it NOW. 
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Politics 


T is interesting to note that only a small propor- 
tion of the dinner speakers at the Automobile 
Show week functions failed to mention the political 
situation now before this country. It is more pleasing 
to note that, in the main, these speakers agreed upon 
a solution of the problems. And further, that none 
of the speakers expressed any doubt as to ultimate vic- 
tory of true Americanism. 

There was a strong demand in the Show Week ora- 
tory for a business government. There was lacking 
only the declaration for an independent party to bring 
these speakers into line with the comment that one 
hears so often now in the quiet conversations of the 
street or smoking room. Certainly it was clear to 
all who heard these speakers that for their part they 
were through with the politicians and the politicians’ 
vote-catching questions. A number of these speakers 
had been in the country’s service during the war and 
for the first time had learned just how impossible 
were the methods of government built up by the men 
who are practical only as vote getters. 

If one was to judge by the applause, the leaders 
of the automotive industry are done with the old line 
parties, if these parties continue to work within 
previous lines. It would appear that if the Repub- 
lican or Democratic leaders are going to lead their 
hosts to victory, they must prepare by a house clean- 
ing within their own ranks. 

Another comment can be made on these speakers. 
While several of them are known to feel very deeply 
over some things that happened during the war, none 
permitted himself to become a carping critic of the 
administration. There were criticisms, to be sure, but 
they were criticisms necessary to pave the way for a 
constructive suggestion, not of the “knocking”’ sort. 

Taking the week’s political talk from first to last, 
we would say that the industry is for a business ad- 
ministration, regardless of party lines. 





Education and Propaganda 


OME weeks ago Mr. Tipper wrote, “It is useless 
to talk of educating the worker unless the 
executives themselves are educated to a knowledge of 
his point of view and position.” The fundamental 
trouble with much of the so-called educational and 
Americanization work in connection with foreigners 
and workmen in general is the failure of the teacher 
to have clearly in mind the present ideas of his pupil 
which must furnish the foundation upon which the 
instruction must be built. 

True education consists in teaching a man enough 
real facts and pointing out to him all the possible 
lines of thought so that he may be able, properly, to 
interpret for himself the events and conditions with 
which he comes in contact. In the task of “educating 
the worker” the words “education” and “propaganda” 
have too often been considered as synonymous. The 
word propaganda gained ill fame by being so fre- 
quently linked with the prefix German during the 
war; it would be advantageous to our future indus- 


trial relationships if that ill fame could still be at- 
tached to it when it is substituted for education. 

We can never convert the radical, who wishes to 
overturn society, to a sane view of affairs by merely 
waving the flag before his eyes and talking to him of 
loyalty, honor, democracy, etc. Such approaches 
cause in such a man exactly the wrong psy- 
chological reactions; he immediately assumes pre- 
cisely the attitude which the teacher does not 
wish him to assume. It is no more possible to 
convert the radical to belief in the efficacy of our ordi- 
nary democratic processes by merely saying to him, 
“You are a fool, a murderer, an idiot, an undesirable” 
than. to convert the capitalist to anarchism by saying 
to him, “You are a robber, a blood-sucker, a thief, a 
baby-killer, and should be blown up with a bomb.” 
The process is ineffective in either case; yet it some- . 
times goes by the name of education. We usually 
recognize the ineffectiveness of radical papers which 
write in this vein, but the beam in our own eye is 
larger than is commonly supposed. 


Democracy is based upon the essential correctness 
of the will of the majority. Those who believe in 
democracy, as such, must believe in this essential 
principle and be ready to abide by it even when it 
operates in opposition to their own wishes. Now, sup- 
pose the teacher first approaches the radical, not by 
trying to convince him of the utter absurdity of every 
idea which the latter has in his brain, but by showing 
him how it is possible, through our regular channels 
of election, to obtain whatever the majority wishes; 
by showing him ways and means of proper political 
organization for the propagation of any ideas; by 
showing him that facilities are given under our con- 
stitution for any organization to attempt to gain the 
majority of votes for its project. 


Having been thoroughly educated, the workman, 
formerly ignorant of the fundamental opportunities 
and practical possibilities of our democratic system 
of government, may later become a fit object of pro- 
paganda; better able to comprehend the meaning of 
loyalty and like terms. The more uncultivated the 
mind, the less able it is to grasp or become interested 
in abstract ideas; the seed must first be sown on 
ground familiar to pupil and teacher alike. The be- 
ginnings of education, be it in mathematics or Ameri- 
canism, should have to do with facts to the exclusion 
of propaganda. Though such education will not give 
the teachers the satisfaction of “getting so much off 
their chest,” its results will, in the final analysis, be 
far more beneficial to the employer, the employee, 
and the public at large. 





Index for Vol. XLI 


GAIN we call your attention to the fact that we 
were compelled, by printing conditions, to change 
the arrangement of publishing the index for the last 
volume of AUTOMOTIVE INDUSTRIES. Instead of print- 
ing the index as a part of a regular issue, the index 
is being printed separately and will be distributed 
by request. If you have not asked for your copy, 
send in your request to-day. 
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Factory Ad Plans 
May Affect Dealers 


Elimination of Free Electrotype 
and Advertising Matter Is 
Under Consideration 
NEW YORK, Jan. 9—Very beneficial 
work along advertising lines is promised 
when the advertising managers of the 
automobile factories put into execution 
some of the ideas which developed at the 
first get-together meeting held Thursday, 


Jan. 15, in the meeting room of the 
National Automobile Chamber of Com- 
merce. It was the first time the adver- 


tising men of the industry have been 
together in a section of this kind, and 
some very important facts were devel- 
oped. Their main aim seemed to be to 
make advertising more effective and 
economical and more valuable for the 
dealer. 

The advertising men did things other 
than discuss advertising copy and the 
inspirational side of their work. They 
got down to real facts and took up the 
question of eliminating waste and the 
high cost of advertising. One of the 
things which came up was the relation of 
the factory to the dealer as regards the 
cost of advertising in the dealer’s terri- 
tory. In years gone by it has been the 
practice of some factories to do practi- 
cally all of the dealer’s advertising, to 
supply him with electrotype and adver- 
tising literature, and almost anything he 
wanted at no charge whatsoever, with the 
result that much of this material has 
been wasted. 

It seems to be the opinion among the 
advertising managers that this material 
can be given a greater value in the eyes 
of the dealer and greater assurance of 
its proper use can be given and some 
charges made for it. As a general rule, 
this charge is based upon the cost of ma- 
terial and the cost of handling and the 
rule is in some cases made to apply fo 
literature that is sent to the dealer’s 
prospect list. 


Devise Co-operation Plan 


One advertising manager stated that 
he is operating on a plan which permits 
the dealer to operate in any way he 
pleases, the factory taking care of ad- 
vertising in national medium and the 
dealer standing all the expense of the 
local advertiser. The factory makes sug- 
gestions to the dealer as to copy, but 
tells him that if he has anything he con- 
siders better he is at perfect liberty to 
run his own copy. With open-minded co- 
operative attitude on the part of the 
factory, a maximum co-operation with 
the dealers is secured and a good quality 
of advertising results. ; 

Another thing which came up was the 
matter of publicity, which is being mailed 
to publications by the factories, and it is 
not unlikely that some efforts will be 
made to study this field more carefully 
and produce a higher quality along some 
lines. 

On the question of motor truck adver- 
tising, a number of good thoughts were 
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developed. The managers seem to be of 
the opinion that in motor truck advertis- 
ing the most valuable factors is to stick 
pretty closely to facts and stick pretty 
closely to a specific reference as to per- 
formance rather than to generalize with 
the possibility that the reader of the ad- 
vertising may draw erroneous conclusions 
with the result that controversies may 
result because of his interpretation of 
what the advertisement says. 

This first impression of the advertis- 
ing man proved to be very valuable and 
other sessions are likely to be held at 
future dates. 


Overland Employees 
Lose Profit Share 


TOLEDO, OHIO, Jan. 9—Announce- 
ment was made by the officials of the 
Overland plant at Toledo that the em- 
ployees would lose their fifty-fifty share 
of the last quarter’s profits by reason 
of the strike last summer. In a cir- 
cular issued to the employees the com- 
pany announced that there were no profits 
during the period. The plan of distribut- 
ing profit-sharing checks to employees 
was announced in 1918, and there was one 
distribution, just before the strike, which 
started last May, in which $414,000 was 
distributed. The circular carries the in- 
formation, however, that the plan will be 
continued and urges elimination of waste 
in time, labor and materials as the surest 
steps toward a big distribution at the end 
of the current year. 





FOREIGN OPPORTUNITIES 


WASHINGTON, Jan. 9—The Bureau 
of Foreign and Domestic Commerce, De- 
partment of Commerce, has_ received 
requests for automobiles or parts agen- 
cies of business from individuals and 
companies in foreign countries. These 
are listed below. For further information 
address the bureau of Foreign and Do- 
mestic Commerce and specify the Foreign 
Trade Opportunity number. 

A firm in Spain with garage and store 
desires to receive catalogs and price lists 
of automobiles and accessories, bicycles, 
motorcycles, tires, etc., with a view to 
securing exclusive agencies. Correspond- 
ence and catalogs may be in English, but 
Spanish is preferred. 31625. 

An American trading company with 
branches in the Netherlands, Germany 
and France desires to secure an agency 
from manufacturers for the sale of auto- 
mobiles, bicycles, motorcycles, automobile 
sundries and tires. References. 31563. 

A company in Ireland, which is now 
building a public garage and repair shep, 
desires to purchase and secure an agency 
for the sale of garage equipment and 
automobile accessories. Reference. 31673. 

A merchant in Switzerland desires to 
purchase and also secure an agency in 
bicycles and motors. Correspondence 
should be in French. Reference. 

An importer in Belgium desires to se- 
cure automobiles, accessories and trac- 
tors. Reference. 31678. 
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S. A. E. to Inspect 
Sub. “U-117” Engine 


PHILADELPHIA, Jan. 10—The Metro- 
politan and Pennsylvania sections of the 
Society of Automotive Engineers, in a 
joint meeting at Philadelphia Jan. 22, will 
inspect a 1200-hp. Diesel engine taken 
from the U-boat “U-117,” at the Phila- 
delphia Navy Yard. 

This engine is said to be the most effi- 
cient of its type in existence and marks 
the highest stage in development of sub- 
marine power plants. The navy yard engi- 
neers have set the engine up on a spe- 
cially constructed test stand, and will run 
a series of exhaustive tests to determine 
what features of construction are the 
basis of the great power and efficiency. 

The engine and the tests are of vital 
importance to engineers because of the 
increasing tendency toward the use of 
Diesel engines in seagoing vessels. Its 
chief features are great power, use of a 
heavy oil fuel, ability to carry fuel for 
long voyages and ease of operation and 
maintenance, German development in the 
Diesel field was forced ahead because this 
type of engine is best suited to submarine 
craft, but it is expected that a study of 
the engine from the “U-117” will disclose 
the secrets of its development to Ameri- 
can engineers. 

Subsequent to the inspection at the 
navy yard, the engineers will attend a 
banquet. At the joint meeting later 
Hubert C. Verhey, engineer in charge of 
Diesel work with the Emergency Fleet 
Corp., will deliver a lecture on the Diesel 
engine, covering its development and pos- 
sibilities. 


Tractors and Trailers 


Draw Show Visitors 


NEW YORK, Jan. 9—The permanent 
exhibit of tractors, trailers and farm im- 
plements on the seventh floor of the 
Grand Central Palace, on the first four 
floors of which the New York national 
automobile show is being staged, reports 
some real business in the first few days 
of the big show. 

The exhibit is part of the International 
Exposition of Industries operated by the 
Merchants and Manufacturers Exchange 
of New York. It is not connected with 
the automobile show in any way, but, 
being housed in the same building, is 
drawing many visitors. Within the last 
week a business of $250,000 was reported 
by W. W. Mawby, manager, much of 
which was with foreign buyers. 

Among the manufacturers showing ma- 
chinery in this exhibit are .Advance- 
Rumely, Avery Co., J. I. Case Plow 
Works, Chicago Steel Post, Craine Silo, 
Detroit Trailer, General Ordnance, Holt, 
International Harvester, Northway Trail- 
er and Ohio Trailer. 





ALBANY SHOW DATE SET 


ALBANY, N. Y., Jan. 9—The annual 
automobile show of the Albany Automo- 
bile Dealers’ Association will be held in 
the State Armory, Feb. 20 to 27, 
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Optimism Rampant 
As Parts Men Meet 


Motor and Accessory Manufac- 
turers’ Assn. Plans Extensive 
Program for 1920 


NEW YORK, Jan. 9—Co-operative ef- 
fort w:th makers and dealers to eclipse 
the wonderful record made by the auto- 
mobile industry in the past year was 
pledged by the Motor and Accessory 
Manufacturers’ Association at the annual 
sessions held here this week. 

President Charles E. Thompson, in his 
annual address, sounded the keynote for 
1920 and congratulated the association 
and its individual members on the accom- 
plishments of the year. He warned that 
quality must go hand in hand with quan- 
tity and expressed the conviction that 
the members of the association would re- 
main steadfast in their insistence on the 
maintenance of the American standards 
of quality, service and specialization. 

President Thompson pointed with pride 
to the team-work of the association with 
the Society of Automotive Engineers, 
National Automobile Chamber of Com- 
merce, Rubber Association, Highways 
Industries Association, and the various 
dealer, jobber, trailer, truck and tractor 
manufacturers’ groups and associations. 
Through these alignments, he said, the 
parent body had accomplished much that 
would have been impossible without con- 
certed effort. As instances of the bene- 
fits to the industry through this co-opera- 
tion he cited: The program of standard- 
ization of the bushings manufacturers, 
and the effort of the magneto manufac- 
turers to relieve the shortage of platinum 
points. 

In the recitation of the association’s 
activities during the past year, Presi- 
dent Thompson spoke of the co-operation 
with the government in the sale of sur- 
plus material; the adjustment of war 
claims and contracts; co-operation with 
the Bureau of Standards; and the re- 
search study and investigation of the 
German motor trucks. These, he said, 
were typical examples. 


Co-operate in 1920 Program 


The members of the association came 
to New York brimfull of optimism. Co- 
operation during the war had broadened 
their vision and they were prepared to 
join heartily in the greater program that 
is set for them for 1920. 

They realized that the quantity and 
quality of the 1920 automobile production 
depends to a large extent upon their ef- 
forts. They are determined to turn their 
January, 1920, optimism into December, 
1920, accomplishment. 

All of the sessions were largely at- 
tended. The banquet, in the Grand Ball- 
room of the Hotel Commodore, was the 
most brilliant function in the history of 
the asscciation. 

The election of officers resulted in the 
selection of many of the leaders of 1919 
for another term, but a few new faées 
will appear in the councils. 
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The new officers are: 

President C. E. Thompson, president of 
the Steel Products Co., Cleveland. 

First Vice-President, E. H. Broadwell, 
vice-president of the Fiske Rubber Co., 
Chicopee Falls, Mass. 

Second Vice-President, Christian Girl, 
president of the Standard Parts Co., 
Cleveland. 

Third Vice-President, W. O. Ruther- 
ford, vice-president of the B. F. Good- 
rich Co., Akron. 

Treasurer, L. M. Wainwright, presi- 
dent of the Diamond Chain & Mfg. Co., 
Indianapoiis. 

Secretary and Assistant Treasurer, G. 
Brewster Griffin, manager of the auto- 
mobile equipment department of the 
Westinghouse Electrical Mfg. Co. 

General Manager, M. R. Heminway. 

General Counsel, S. S. Meyers. 

All of the officers were re-elected ex- 
cept Griffin, who succeeds T. J. Wetzel. 


New Directors Chosen 


The new Board of Directors consists of 
the following: W. O. Rutherford (re- 
elected), E. E. Allyne, president of the 
Aluminum Castings Co., Cleveland; J. M. 
McComb, assistant treasurer of the Cru- 
cible Steel Company of America, Pitts- 
burgh, and G. Brewer Griffin. The re- 
cently elected directors replace C. W. 
Stiger, president of Stromberg Motor 
Devices Co.; J. H. Foster, president Hy- 
draulic Pressed Steel Co., Cleveland, and 
T. J. Wetzel, of the Precision Die Cast- 
ings Co. 

On the standing committees the fol- 
lowing choices were made: 

Executive—C. E. Thompson, E. H. 
Broadwell, Christian Girl, W. O. Ruther- 
ford, E. T. Hammond, G. B. Griffin and 
A. W. Copland. 

Finance—E. H. Broadwell, C. E. 
Thompson, C. Girl, W. O. Rutherford, 
G. W. Yeoman and J. M. McComb. 

Show and Allotment—C. Girl, G. W. 
Yeoman, W. O. Rutherford, G. B. Griffin 
and D. E. Allyne. 

Auditing—C. E. Thompson, G. B. Grif- 
fin and L. M. Wainwright. 

Membership—E. W. Beach and L. M. 
Wainwright. 

Banquet—W. O. Rutherford, C. Girl, 
G. W. Yeoman, E. T. Hammond and J. M. 
McComb. 








NEW MINERVA ENGINE 


NEW YORK, Jan. 10—-The Minerva 
Engine Co., Cleveland, is building a new 
type of gasoline engine, the invention of 
R. K. Johnson, mechanical engineer. 
The engine is designed for heavy ser- 
vice work on trucks and tractors. 





TEXAS SHOW SPACE SOLD 


SAN ANTONIO, TEX., Jan. 9—The 
Lone Star Automobile, Truck and Tractor 
Building has been selected as the place 
for holding the annual automobile show 
of the San Antonio Automobile Trades 
Association. The show will be held from 
Feb. 14 to 22, and will be under the di- 
rection of W. A. Williamson. All space 
for the exhibit has already been taken 
and 164 cars, trucks and tractors will be 
displayed. 
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N. A. C. C. Dinner 
Largely Attended 


George M. Graham Speaker at 
Annual Show Week Event 
—Sketch Given 


NEW YORK, Jan. 10—The National 
Automobile Chamber of Commerce held 
its annual banquet in the ballroom of 
the Hotel Commodore, Tuesday evening, 
with one of the largest crowds that any 
of the show dinners has drawn. Between 
seven and eight hundred people were 
present The feature of the evening was 
an address by George M. Graham, of the 
Pierce Arrow Motor Car Co., who held 
his audience in a state of intense interest 
for an hour. Graham was both serious 
and humorous. He made various funny 
references to individuals and the ex- 
perience of the industry during the late 
emergency, and aroused great applause 
by setting forth some of the ideals of 
business in relation to Government. 

Following Graham’s address, a com- 
pany of amateur performers put on an 
amusing sketch built upon the painting 
of the Courts of Old King Cole which 
hangs in the much-remembered barroom 
of the Knickerbocker Hotel. Throughout 
this performance humorously sarcastic 
references were made to various individ- 
uals in the industry and medals of honor 
of a semi-humorous, semi-serious nature 
were presented on the platform by 
“Judge” Alfred Reeves to Col. Charles 
M. Clifton of the Pierce Arrow Motor 
Car Co., president of the association; 
John N. Willys and J. D. Dort. 





Liberty Engine on 
Show in Washington 


WASHINGTON, Jan. 9—A Liberty 
engine, made by the Lincoln Motor Co. 
of Detroit expressly for the Smithsonian 
Institution, has just been installed in the 
Arts and Industries Building of the Na- 
tional Museum, and for those who are not 
familiar with the construction of an air- 
plane engine the opportunity is now of- 
fered to inspect the mechanism, with a 
section cut away to show the working 
parts in operation and their relation to 
one another. Otherwise, it is the standard 
aircraft engine used by the army and 
navy. 

The interior parts of the engine thus 
revealed include the cam shaft and rocker 
arm workings and bearings; cylinder 
showing water jacket and cylinder proper, 
piston rod (upper end), bearings and 
piston rings, crankshaft with oil passages 
to bearings. In addition the water pump, 
oil pump, air pump and synchronizer are 
cut away, showing the workings in detail. 

The engine is so mounted that the ob- 
server may have a clear view of all these 
cut-away sections. 

Complete, the engine weighs 885 lb., 
developing 420 hp. at 1700 r.p.m. There 
are 12 steel cylinders, having 5-in. bore 
and 7-in. stroke, giving a total piston 
displacement of 1650 cu. in. 
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To Take Census of 
British Production 


Statistical Society Points Out 
Lack of Information—Last 
Census in 1907 


LONDON, Dec. 24 (Special Corre- 
spondence )—The government has ordered 
a census of production to be taken in 
1921, and it will comprehend all persons, 
companies and firms employing on an 
average more than five persons, exclusive 
of the office or management personnel. 
The motor and cycle industries are in- 
cluded in the trades scheduled for this 
report. The last census of production 
was taken in 1907, and is supposed to be 
taken every seventh year, but the war 
intervening caused it to be postponed. 

Apropos of this it may be added that a 
memorial has been presented to the gov- 
ernment by the Royal Statistical Society, 
and well backed by public bodies, pointing 
eut the paucity and lack of statistical 
information of the sort required for com- 
parative and other purposes relative to 
British industries, etc. Following are 
examples of the lack of information re- 
ferred to: 

No general information as to wages 
since the incomplete census of 1906; no 
information as to the number or income 
of persons who neither earn wages nor 
are liable to income tax; statistics of 
home production are very incomplete; 
railway traffic statistics are so meager 
that they are useless either as index of 
the trade of the country or for the pur- 
pose of international comparison. 

The trade between England and Ireland 
is imperfectly known; no official state- 
ment of the number of trained seamen 
in the British mercantile marine; the 
number and class of houses available 
cannot be accurately ascertained; infor- 
mation with regard to food, clothing and 
other necessaries is almost entirely 
wanting. ENGLISHMAN. 


Detroit May Adopt 
Gas Trolley System 


DETROIT, Jan. 9—Henry Ford’s gaso- 
line street car may be the solution to 
Detroit’s transportation problem. 

In sending to the city council a mes- 
sage asking an ordinance for a bond 
issue of $15,000,000 to establish a street 
car system, to be voted on by citizens in 
April, Mayor James Couzens declared it 
was possible the Ford car would be used. 
Experiments have proved the gas car no 
longer is a dream, and Ford submitted 
figures to the mayor showing an annual 
saving in operating cost of $909,647 on 
the present mileage basis by the use of 
his car. 

Ford’s figures show that the cost of 
operation of the gasoline-driven car 
would be 31.41 cents a car mile, whereas 
the figures submitted by the company 
for operating the present electric sys- 
tem were 33.08 a car mile. Mayor 
Couzens also teld the council in his mes- 
sage the original cost of the gasoline car 
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would be 50 per cent less than that of the 
cars equipped for electrical operation. 

Passage of the ordinance is certain 
and ratification is assured the plan for 
the municipally-owned system, which will 
relieve present congestion and serve wide 
territory now without street cars. The 
consensus appears to favor giving the 
Ford gas car a trial though that ques- 
tion will be left until after the election. 





Willys Co. Tells 
of British Plans 


DETROIT, Jan. 9—Formation of the 
Willys-Overland-Crossley Co. to build 
25,000 Overland automobiles in England 
every year has been completed, facts in 
connection with the deal having been 
made public by Edwin B. Jackson, vice- 
president of Willys-Overland, who re- 
turned recently from Europe. The first 
European expansion plans of the Over- 
land were worked out during Jackson’s 
visit to England, whereby a financial and 
working alliance has been made with the 
Crossley Motor Works, Ltd., for the pro- 
duction of Overlands by American process 
and British labor, 

American foremen will be used for the 
time being in the English factory as will 
also American parts. The new company 
will have a capital of 2,000,000 pounds 
sterling, approximately $10,000,000. Jack- 
son said labor conditions in Britain were 
being shaped up rapidly and therein he 
sees opportunity for great aid in im- 
mediate production on a large scale. 





FORM KENTUCKY ASSOCIATION 


LOUISVILLE, KY., Jan. 9—With a 
capital stock of $3,000, divided into $10 
shares and authority to incur liabilities 
of $100,000, the Kentucky Automotive 
Trade Association filed articles of incor- 
poration yesterday. 

The corporation was formed for mutual 
protection and advancement of members 
engaged in the motor business in Louis- 
ville and Kentucky. 

H. A. Collins, S. E. Hubbard and Arthur 
Weber are the promotors, each holding 
three shares of stock. 





NGINEERS’ CARNIVAL 


NEW YORK, Jan. 10—Wednesday 
night was play time for the automotive 
engineers. In place of the annual frolic 
which has featured ladies’ night of the 
convention, a carnival was staged at the 
Astor. Three hundred engineers and 
their wives were introduced to an old- 
time fair wherein stage money was the 
only medium of exchange. Games of skill 
and chance with all the atmosphere of 
the western mining towns were followed 
by a dance. 





OPERATE IN TURKEY 


WASHINGTON, Jan. 10—A British 
automobile company with a capital of 
about $2,000,000 is to operate in Turkey, 
represented by General Long of the Brit- 
ish army, now retired, who is in the 
Near East. The company will operate 
taxicabs, omnibuses and trucks. 
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Franklin Dealers 
Hear of New Truck 


NEW YORK, Jan. 9—More than 250 
Franklin dealers at the recent conference 
and luncheon at the Commodore Hotel ap- 
plauded the plans of the manufacturer 
for 1920. 

They were particularly interested in the 
announcement of the new 1-ton truck, 
which is to be put on the market within a 
year. The new job, they were told, is to 
embody many of the features of the 
Franklin passenger car, including the air- 
cooled engine and wooden chassis frame. 
The use of the wooden frame in truck 
construction is calculated to make the 
Franklin truck considerably lighter than 
the trucks of the same capacity now on 
the market. The car is being designed 
for pneumatics. The new truck was de- 
scribed by J. L. Yarian, who designed it. 
He said that he expected to have experi- 
mental trucks on the road by April 15. 

Among the speakers were John Wilkin- 
son, designer of the Franklin car; S. E. 
Ackerman, salesmanager; H. H. Good- 
hart, advertising manager; Ralph Mur- 
phy, chief engineer; Otto Lawton, Boston 
dealer; Ralph Hamlin, Los Angeles, deal- 
er, and James Sweeten, Philadelphia 
dealer. 

It was announced at the conference 
that P. E. Frost, Portland, Me., dealer, 
and Sawyer Bros. of Bangor, had just 
completed a run of 972 miles from Bos- 
ton to Fort Kent, on the International 
line, and return, in 24 hr. 45 min. Dealers 
in other parts of the country were en- 
couraged to make similar runs to demor- 
strate the high mileage attainable by 
their products. 





Concede Points in 
44-Hour Controversy 


LONDON, Jan. 5 (Special Corre- 
spondence )—Conference between repre- 
sentatives of employers and employees on 
the 44-hr. week assumed a more hopeful 
tendency recently, when the union repre- 
sentatives agreed to waive their demand 
for an independent chairman of the joint. 
committee which is to investigate the 
economic effect of reduced working hours, 
and also the demand that the committee 
should comprise six members of the 
affiliation and six representatives of, the 
employers’ side. : 


Would Radiate All 


Roads from Capital 


WASHINGTON, Jan. 10—A monument 
will be erected on the north side of the 
Ellipse and south of the White House at 
the point where the overland motor truck 
convoy started its journey to San Fran- 
cisco last summer, if a resolution intro- 
duced by Congressman Julius Kahn of 
California is passed in Congress. The 
proposed monument would be known as 
the Zero Milestone and be the radius 
for all road mileage in the United States. 
It would be first approved by the Com- 
mission of Fine Arts. 














January 15, 1920 


Report Ford Co. to 
Annex Glass Plant 


Inspection of Toledo Plant Said 
to Be Preliminary to 


Move 


DETROIT, Jan. 10—Reports that the 
Edward Ford Plate Glass Co. of Toledo, 
Ohio, soon will be announced as the latest 
addition to the Henry Ford interests, fol- 
lowed an inspection trip to the Toledo 
plant by Ford and his son Edsel and the 
announcement immediately afterward 
that improvements to cost $600,000 would 
be made. 

None of the Ford Motor Co. officials 
would admit the manufacturer had taken 
over the glass plant, dismissing the query 
with the statement that he had visited 
the Toledo property to look over the pos- 
sibilities of the plant for supplying the 
huge demand for glass for Ford cars. 
Officials, however, recalled Ford’s an- 
nounced determination eventually to 
manufacture every part that goes to 
make up a Ford car, virtually an admis- 
sion that he had decided to include the 
Toledo plant among his holdings. 

Despite the fact of the similarity in 
names, the Fords in the Toledo company 
are not related to the Detroit manufac- 
turer and up to the present he had been 
in no way connected with the company, 
according to officials. The Edward Ford 
Plate Glass Co. is located at Rossford, a 
Toledo suburb, and the proposed improve- 
ments will mean 600 additional em- 
ployees. Plant No. 1, which closed down 
in 1914 on account of difficulty in obtain- 
ing supplies, due to government demands, 
again will be in operation by April. 

With the proposed improvements to 
plant No. 2 the capacity of the factory 
will be increased by 8,000,000 sq. ft. The 
present production of 9,000,000 sq. ft. of 
glass annually will be doubled. Contracts 
for 45 new houses have been let to care 
for the new employees. The payroll, with 
the increased force, will approximate 
$1.000,000 a year. 


To Test What Cars 
Can and Cannot Do 


DETROIT, Jan. 9—-The many ques- 
tions arising in court trials of automo- 
bile and truck drivers affecting culpa- 
bility prompted Police Commissioner 
Inches of Detroit to stage a series of 
tests in stopping and starting cars, 
turning corners and in all operations of 
motor vehicles that figure in trials. The 
charge of a policeman that one driver 
was turning a corner at a rate of 40 
miles resulted in the judge dismissing 
the accused on the ground that the police- 
man was in error, inasmuch as the offense 
charged was impossible. The possibility 
of making the turn at the speed charged 
is to be included in the tests. 

Inches called in Capt. William Gal- 
breath of the automobile club and Oscar 
Coolican of the Detroit branch of the 
Packard Motor Car Co., and the tests 
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were planned to cover various periods in 
order to cope with the varied weather and 
atmospheric conditions. A Packard twin- 
six was selected for the tests and the 
resulting records will be used as azthority 
to guide the courts in the trial of alleged 
reckless drivers. 





Protest Sales of 
Trucks in Germany 


WASHINGTON, Jan. 9—German au- 
tomobile manufacturers are protesting, 
according to reports received here, 
against the importation into Germany of 
16,000 American motor trucks which the 
Motor Transport Organization Co., Ltd., 
of Coblenz, an English concern, plans to 
sell in Germany. The German manufac- 
turers state that there is no need for 
American trucks, as there are ample 
quantities of German trucks on hand and 
if given the necessary rubber tires and 
other equipment they can meet all 
demands. 





Increase Admission 
Rate to Boston Show 


BOSTON, Jan. 9—In line with the sug- 
gestion of the National Association of 
Automobile Show Managers, admissions 
to the Eighteenth Annual Boston Show, 
March 13 to 20, are announced as 75c., 
including war tax. The show will be in 
the Mechanics Building and will be under 
the auspices of the Boston Automobile 
Dealers Association, Inc, and the Boston 
Commercial Vehicle Association, Ince. 
Chester I. Campbell is general manager. 





WOULD ADD DUTY 


WASHINGTON, Jan. 10—Tariff duties 
would be imposed on crude chrome ore 
and chromium ores in order to obtain 
revenue and protect and encourage 
chrome ore production in the United 
States, if a bill introduced into the Senate 
by Senator McNary is passed by Con- 
gress. The tariff duties stipulated in- 
clude 60 cents per unit of CR.O,, 11% 
cents for each pound of metallic chro- 
mitim for ferrochrome and other metallic 
alloys containing chrome and 90 cents 
per unit on chemical compounds contain- 
ing chrome. These tariffs are to be im- 
posed in addition to any tariffs now in 
force. 





ARRANGE MAINE SHOW 


PORTLAND, ME., Jan. 9—The annual 
automobile show of the Portland Automo- 
bile Dealers’ Association will be held 
March 1 to 3 in the Portland (Me.) Ex- 
position Building. The exhibit will be 
under the management of Howard B. 
Chandler, secretafy of the association, 
making the sixth of which he has been 
in charge. 

The Portland show is the only one of 
special size held annually in Maine and 
draws attendance from all parts of the 
State. This year’s show will be a com- 
bined automobile, truck and equipment 
exhibit. 
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Steinmetz to Make 


Long-Expected Car 


Electric for Which Trade Has 
Watched for Years to Be Made 
for Commercial Use 


NEW YORK, Jan. 13—After a wait of 
several years for a “Steinmetz elec- 
tric,” such a vehicle, invented by Dr. 
Charles P, Steinmetz, is about to make 
its appearance. Dr. Steinmetz, who is 
chief consulting engineer for the Gen- 
eral Electric Co., Schenectady, is recog- 
nized as one of the world’s greatest elec- 
trical men, and the expectation that he 
would produce a “new” electric followed 
remarks he made some years ago ata 
convention to the effect that the electric 
vehicle, properly built, could compete with 
the gasoline car. 

In his new car, which will be for light 
delivery and industrial plant use, he has 
eliminated excessive weight, increased the 
“live load” carrying capacity, increased 
the operating radius and reduced operat- 
ing cost. 

To make this vehicle the Steinmetz 
Motor Car Corp., with executive and 
sales offices in the Ziegler Building, 512 
Fifth Avenue, New York City, has been 
chartered under the laws of the State of 
Maryland with a capital of $2,000,000. 
The cars are the invention of Dr. Stein- 
metz, who will act as consulting engineer 
to the Steinmetz Motor Car.Corp., and 
as a member of its board of directors. 
The company has acquired a manufac- 
turing plant in Baltimore. 

The officers of the Steinmetz corpora- 
tion are: A. Robert Elmore, president; 
J. P. Story, Jr., vice-president and treas- 
urer; Nelson H. Truett, secretary. The 
board of directors includes: Herbert A. 
Wagner, president, Consolidated Gas, 
Electric Light & Power Co., Baltimore; 
William F. Ham, president, Washington 
Railway & Electric Co., Washington, 
D. C.; Lindsay Hopkins, banker, director, 
American Hide & Leather Co., vice-pres- 
ident and director, Santa Cecelia Sugar 
Co.; Guy Scott, president, Continental 
Trust Co., Washington. D. Ct af 
Story, Jr., of Story & Cobb, Washington, 
D. C., director, American Hide & Leather 
Co., director, Commercial National Bank, 
Washington, D. C., and Dr. Steinmetz. 





ORGANIZE RACINE AXLE CO. 


RACINE, WIS., Jan. 12—The Racine 
Multi-Power Axle Co. has been organized 
at Racine, Wis, with a capital stock of 
$12,000 to manufacture axles, transmis- 
sions, steering gears and other parts for 
the automotive industries. The incor- 
porators are Robert S. Preble, James E. 


Shine and M. E. Walker, attorney, all 
of Racine. 





CAPITAL INCREASED 
The Packard Tire Stores, Inc., Milwau- 
kee, State distributer of the McClaren 
and J. & D. tires, has increased its capi- 
tal stock from $50,000 to $100,000. Hor- 
ace A. Packard is president. 
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Timken to Enlarge 
Parts Production 


Increased Capitalization to Pro- 
vide for Additions to Factory 
and Expansion 


DETROIT, Jan. 10—When it was an- 
nounced a few weeks ago that the Tim- 
ken-Detroit Axle Co. was increasing its 
capital it became rumored that the com- 
pany proposed to consolidate with other 
interests or to sell its assets. Reports 
to that effect are erroneous, according to 
the company’s announcement. There is 
no intention of consolidating or selling 
to any new interests. 

The increase in capital was authorized 
for the purpose of providing sufficient 
capital to take care of the rapidly grow- 
ing demand for Timken-Detroit axles. 
It became quite apparent early in last 
year that it would be impossible for the 
company to supply the demands of its 
customers, but plans were formulated 
for increasing the output as rapidly as 
physical limitations would permit. So 
buildings were started and machinery 
ordered in June, and the decision made 
to increase the capital. 

Of the capital authorized $5,000,000 
preferred has already been sold, and over 
$2,000,000 of the cash has been invested 
in plants and equipment. 

A meeting was held in Canton, Ohio, 
Jan. 5, at*which the board of directors, 
as follows, was elected: H. H. Timken, 
chairman; W. R. Timken, A. R. Demory, 
H. W. Alden, Fred Glover, Heman Ely 
and Austin Lynch. They in turn elected 
the following officers: H. H. Timken, 
chairman of the board; A. R. Demory, 
president; H. W. Alden, vice-president; 
Fred Glover, vice-president and general 
manager; C. W. Dickerson, vice-president 
and secretary; C. G. Rowlette, treasurer 
and assistant secretary; P. W. Hood, sales 
manager, and F. H. Maisonville, director 
of purchases. 

At this meeting it was decided that 
expansion on a much larger scale would 
be made during 1920 to provide for at 
least 50 per cent increase in output in 
1921. Not only will the output be greatly 
increased, but it was decided that the 
company would produce, in its own fac- 
tories, still more of the important ma- 
terials which enter into its product, hav- 
ing in mind greater efficiency and reduced 
costs. It has been the fixed policy of 
the ‘Limken-Detroit Axle Co. to have at 
least two sources of supply for all of its 
requirements, in most cases one source 
to be its own factories. the except'ons 
being raw materials and Timken roller 
bearings. The Timken Roller Bearing 
Co. is now operating two separate and 
distinct factories to provide insurance 
against accident at one of the factories. 








CUT DETROIT THEFTS 


DETROIT, Jan. 9—Automobile thefts 
in‘1919 were 35 per cent lower than in 
1917. according to the annual report of 
the Detroit police department, though an 
increase of 24 per cent was shown over 
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1918. Recoveries by the police amounted 
to 77.80 per cent, the percentage of re- 
coveries in December reaching 91.1. 
Thefts of 3482 motor vehicles were re- 
ported during the year, valued at $3,165,- 
327, and 2709, valued at $2,697,689, were 
recovered, leaving 773 unaccounted for. 





Petroleum Flow in 
Year, 376,000,000 Bbl. 


WASHINGTON, Jan. 9—Preliminary 
estimates made by the United States Geo- 
logical Survey, Department of the Inte- 
rior, indicate that the production of 
petroleum in the United States in 1919 
was approximately 376,000,000 bbl., an 
increase of 20,000,000 bbl. over the pro- 
duction in 1918. The stocks of domestic 
petroleum held by producers and market- 
ing companies at the end of 1919 are 
estimated at 132,000,000 bbl., an increase 
of 10,000,000 bbl. over the stocks so held 
at the end of 1918. The excess of imports 
over exports in 1919 amounted to approx- 
imately 47,000,000 bbl. 


M. A. M. A. Dines 
Without Speeches 


NEW YORK, Jan. 10—The twelfth 
annual banquet of the Motor and Ac- 
cessory Manufacturers’ Association at the 
Hotel Commodore, Jan. 7, followed the 
precedent of a number of years and was 
entirely devoid of speeches. About 500 
people assembled in the ballroom, and 
after dinner spent a couple of pleasant 
hours watching a vaudeville performance 
given by performers from the New York 
theaters. There were numerous “digs” 
at members of the association and a 
moving picture film of short duration 
which set forth some of the aims, objects 
and achievements of the organization. 








INDIA POSTAL RATES 


WASHINGTON, Jan. 10—Ordinary 
letters to India require a 5-cent stamp. 
Consul Richardson calls attention to the 
fact that many letters insufficiently 
stamped have recently been received in 
Karachi from American business houses, 
in response to trade opportunities.- It 
is suggested that greater care be taken 
to prevent the necessity of the penalty. 
payment at the Indian end, which is 
double the amount short. 





SHOW MANAGERS LUNCH 


NEW YORK, Jan. 12.—Those members 
of the National Association of Automo- 
bile Show Managers who attended the 
New York show this week ate lunch 
Wednesday noon as guests of the New 
York Automobile Dealers’ Association in 
the association club rooms at 1845 Broad- 
way. Fifteen men were present. 





RICHMOND SHOW SET 


RICHMOND, VA., Jan. 9—Richmond’s 
annual automobile show will be held 
March 1 to 6 in Grays’ Armory under the 
auspices of the Richmond Auto Trade 
Association, Inc. The show will be under 
the management of J. A. Kline. 
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Mail Plane Makes 


Non-stop Record 


WASHINGTON, Jan. 9—American fly- 
ing records for non-stop flights of more 
than 200 miles were broken to-day, ac- 
cording to a report from the Air Mail 
Service, when the mail plane flying be- 
tween Cleveland, Ohio, and Bellefonte, 
Pa., traveled 215 miles in 83 min. This is 
at the rate of 156 m.ph. and is seven 
minutes better than the same flight made 
last September. The plane left Cleve- 
land in a raging snow storm. 

The Air Mail Service is having some 
trouble because of the extreme cold, which 
freezes up the ships and makes it impos- 
sible for them to leave the ground. This 
they claim is due to the fact that the 
airplane mantfacturers are refusing to 
follow the Post Office Department’s rec- 
ommendation to house in the engines 
completely for severe winter flying. 





Harper-Bean Plans 
Aluminum Supply 


LONDON, Dec. 23 (Special Corre- 
spondence)—At an extraordinary general 
meeting of the Birmingham Aluminum 
Casting Co., Ltd., last week, sanction was 
obtained for an issue of 100,000 new ordi- 
nary shares to the Harper-Bean Co. for 
a cash payment of $1,500,000. The object 
is to insure to the latter company a steady 
supply of aluminum castings for a weekly 
output of 2000 chassis, but without preju- 
dice to the Aluminum Casting Co.’s other 
trade; the company also, it was an- 
nounced, having bought the business of 
the Midland Motor Cylinder Co. at Smeth- 
wick, where new works will be built. 

ENGLISHMAN. 


NEW MICHIGAN CHARTERS 


DETROIT, Jan. 9—New charters 
granted by the Michigan secretary of 
state include the following automotive 
industries: 


Raymond Garage Equipment Co., 
Adrian, $500000, to manufecture and 
sell visible gasoline stations, storage 
tanks and automobile equipment. W. 
Hal Marshall. president. 

The Bradfield Co, Detroit, $10,000, 


general advertising, exploitation, adver- 
tising writing; H. C. Bradfield, president. 

Advance Pattern & Production Co., 
Detroit, $50,000, manufzct=:re, sale and 
acquisition of machines, jigs, patterns, 
dies, foundry supplies and tools; Frank 
J. Waldecker, president. 

Munising Motor Co., Munising, $75,000, 
to deal in automobiles, motor boats and 
supplies; M. A. Doty, president. 

Saginaw Stamping & Tool Co., Sagi- 
naw, $75,000, general tool and machine 
stamping business; Alex R. Pribil, presi- 
dent. 

Holland Trailer & Body Co., Detroit, 
$5.000, to manufacture and deal in and 
repair trailers and bodies; Joseph Hol- 
land, president. 

The Tisch Auto Supply Co. of Grand 
Rapids was granted permission to in- 
crease its capital from $50,000 to $300,- 
000. 
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Survey of 1920 Shows Vast 
Factory Production Schedule 


Greatest of All Automobile Years Will Witness Gigantic 
Output of Cars by All Leading Manufacturers. 
Fords Alone Plan 1,000,000 Production. 


DETROIT, Jan. 12—Confidence in the 
future of the automotive industry is re- 
flected in the plans for the expansion of 
factories. Careful survey of the field 
will fail to reveal one manufacturer who 
would sanction a retrenchment policy or 
will be found willing to sit steady and 
content himse:f with the present-day 
program. Alterations and additions that 
will permit of doubling and trebling the 
factory output is the rule, and the finan- 
cial plans of many of the leaders con- 
template a combined total that is stag- 
gering. 

Chief among them, of course, is the 
plan of the General Motors Corp., the 
stockholders of which voted to increase 
the capitalization to $1,000,000,000, con- 
stituting the largest individual corpora- 
tion in the world with the exception of 
United States Steel. 


Ford Plans 1,000,000 Cars 


Some idea of the vastness of the p‘ans 
outlined for 1920 production is furnished 
in the reports issued by leaders in the 
industry in the Detroit territory. The 
Ford Motor Co., with an output of 800,- 
000 cars in Detroit and the Canadian 
plant just across the river, has set 
1,000,000 as the goal to be reached in the 
two plants in 1920. 

Buick Motor Co., during the fiscal year 
ending June 30, 1920, will have produced 
140,000 automobiles, unless something 
unforeseen interferes to halt the present 
product of approximately 550 each day. 
Plans for the next fiscal year call for 
280,000, exactly double the output of the 
current year. Two additions to the Buick 
plant at F.int, Mich., now are in course 
of construction and others are contem- 
plated, all designed to give increased ca- 
pacity for working out plans of progres- 
sive assembly with speed as the keynote. 


Willys to Build 260,000 


Willys-Overland with a production 
record of 75,000 cars in 1919 has sched- 
uled an output of 200,000 cars during 
the current year. The Overland produc- 
tion was hampered seriously by labor 
trouble last summer, that, together with 
the transition from 100 per cent war 
work and the development of two new 
models, decreased the total materially. 
The company has purchased a large 
tract of land at Elyria, Ohio, and will 
erect buildings that will permit of the 
doubling of the production of Knight 
cars. The company will-continue to pro- 
duce the Knight and Overland Four and 
plans are rapidly being completed for a 
Six to be built in Michigan by a com- 
pany practica‘ly a unit of the Willys 
organization, though details of the plan 
have not been made public. 


Hudson Motor Car Co. and Essex 
Motors completed their 1919 schedules 
of 20,000 of each model despite delays 
due to fuel shortage, the steel strike and 
other unavoidable interruptions. The 
1920 mark set for production of the 
Super Six is 30,000, while 40,000 Essex 
cars will be manufactured during the 
same period. During the last year $2,- 
250,000 has been expended in acquiring 
additional land, the erection of new 
buildings and plant equipment and ma- 
chinery, making possible the increased 
output for 1920. The companies now 
occupy territory aggregating 71 acres 
and have a floor space of 1,300,000 sq. ft. 


Paige Plans 37,000 Output 


Paige production in 1919 was 15,776 
cars, and the schedu'te for the current 
year is 37,000. This increase is made 
possible by the new factory plans which 
contemplate utilization of 47 acres. The 
first unit of the new plant, 400 by 600 ft. 
and four stories high, already is well un- 
der way, and additional units will be con- 
structed as rapidly as human ingenuity 
will permit. The company placed on the 
market Jan. 1 a new five-passenger light 
Six, distinctly the company’s own design 
as regards manufacture, engine, chassis, 
ete. 

A building plan involving an expendi- 
ture of close to $10,000,000 and which 
will require about five years for comple- 
tion attests the confidence of Dort Motor 
Cer Co. officials in the future of the in- 
dustry. During the fiscal year ending 
Oct. 31, 18,649 Dort cars were produced 
and the production for the calendar year 
was 21,000. The schedule for the fiscal 
year 1920 is fixed at 30,000, a mark offi- 
cials say will be easy of attainment by 
reason of the additions and improve- 
ments that will facilitate quantity pro- 
duction. The present model of the Dort 
will be continued, the only change that 
has been made being the substitution of 
a separate brake lever for the combina- 
tion clutch and brake and the placing of 
the gasoline tink in the rear of the car. 

Extending factory facilities gradually 
to meet the increased production sched- 
ule, the Hupp Motor Car Corp. has out- 
lined a program for this year that calls 
for 24,000 cars. Despite the lack of ma- 
terials and difficulties encountered in 
shifting from a war to peace basis, the 
company increased its production 50 per 
cent last year, turning out 18,000 cars, 
though like most of the other companies 
there was a roster of from 6,000 to 8,000 
names of purchasers awaiting delivery 
of cars at all times. Hupp plans include 
a building program to extend over a 
period of approximately four years in 
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order to keep pace with the normal busi- 
ness that officials can foresee. The com- 
pany will stick to the present model with 
such minor changes and improvements 
from time to time as will maintain their 
product at its present high standard. 


Scripps Schedules 20,000 


Scripps-Booth Corp., operating as a 
unit of General Motors, built 8273 cars 
during 1919, but has scheduled an output 
of 20,000 during this year. Scripps- 
Booth plans possibly may be interfered 
with by reason of their inability to get 
into the Saxon plant Jan. 1 as was con- 
templated. The new Saxon factory pur- 
chased for Scripps-Booth, containing 
360,000 sq. ft. of floor space, now is be- 
ing used by the Government to store air- 
plane material and latest reports are to 
the effect that it may be months before 
it will be turned over to the new owners. 
The company is far behind in production 
and officials insist from the present out- 
look it will be some years before the 
saturation point will begin to loom. 
Scripps-Booth on Jan. 1 put a new line 
of six-cylinder cars on the market in 
four models showing many improve- 
ments over the former job. 

Saxon production, which for various 
reasons was curtailed, reached a total 
of 3,426 cars during 1919, but the goal 
has been set at 10,000 in the current 
year. The company is without debt and 
has a working capital of upwards of 
$2,500,000. 

With the foundation laid for a new 
service building and 12 acres added to 
the original 12-acre site, the Liberty Mo- 
tor Car Co. enters on 1920 production 
with full confidence in the increasing de- 
mand for automobiles and assurance that 
it can complete its schedule of 15.000 cars 
during the yeer. The output of the com- 
pany in 1919 was approximately 10,900 
cars. Liberty officials have devoted con- 
siderable effort to their all season type 
of cars, the sedan creating particular in- 
terest. 


Grant Plans Triple Output 


Grant Motor Car Corp., hampered by 
the change from war work, produced 
only about 4,000 cars uv to Sept. 1, when 
the company brought out a new model 
upon which it got into production Nov. 
15, the total output for the year reach- 
ing approximately 5,0C0. The produc- 
tion estimates for 1920 ca‘l for 15.000 
cars, which schedule has been provided 
for in additional buildings and plant ex- 
pansion. 

King Motor Car Co. officials see noth- 
ing in the future but constantly increas- 
ing demands, and have comp‘eted plant 
expansions and improvements that will 
permit the trebling of the 1919 output 
in the present year. The company was 
organized in 1911 with a capitalization 
of $200,000 to manufacture a four-cylin- 
der car to sell at $1,575. It produced 
close to 1,000 cars the first year and now 
has 13,000 in operation. The 1919 out- 
put was close to 3,500 cars. The com- 
pany now has a capitalization of $700,- 
000 and is producing four models. 


(Continued on page 284) 
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Service Men Hold 


Show Convention 


New York and Newark Associa- 
tions Discuss Problems 
With Factory Men 


NEW YORK, Jan. 12—The Service 
Convention held last Tuesday afternoon 
at the Automobile Club of America 
marked the advent of the service men in 
showtime activities. The convention, 
which lasted all the afternoon, was pro- 
moted by the New York and Newark Au- 
tomotive Service Associations and at- 
tracted some two hundred local and fac- 
tory service executives. A banquet in 
the grill followed and the men then went 
over to the show in a body. 

The proceedings were opened by Alfred 
Reeves, general manager of the National 
Automobile Chember of Commerce, who 
told the men that the service branch of 
the automotive business was an extreme- 
ly important one and predicted the in- 
«rease in importance of the subject as 
manufacturers and dealers woke up to 
the fact that the car or truck which is 
well sold is well serviced. Reeves stated 
that the term “Free Service” was almost 
a thing of the past and that the owner 
was beginning to realize that he never 
gets anything for nothing that is worth 
anything. 

A number of factory service managers 
were among those present, this being the 
first time in history that factory and lo- 
cel service men have been brought to- 
gether in one meeting. 

In a paper entitled “Benefits of a 
Service Association,” J. Howard Pile, 
secretary and general manager of the 
Automotive Service Association of New 
York, went into the history of the forma- 
tion of the present organizations and told 
what they expected to accomplish. 
Among the advanteges outlined were 
personal contact, dissemination of service 
information, trips through various serv- 
ice stations, employment bureaus, com- 
bating radical tendencies among the 
workers, perfection of service methods, 
and propaganda among independent gar- 
ages in the metter of correct adjustments 
and repair operations. 


Useful as Army Reserve 


Major R. A. Osmun, who is very close 
to the head of the Motor Transport 
Corps, told how the automotive industry 
cou'd assist the Motor Transport Corps 
in organizing a personnel of officers and 
men who woula be experts in their line 
so that the men in this branch of the 
service could be raised from their peace 
basis to nearly 80,000 men almost over- 
nighk*. Meny difficulties had to be over- 
come in the late war on account of the 
great difficulties in getting the right men 
in the right jobs. The army is at the 
present time seeking to recruit a reserve 
force, train it and have it ready for im- 
mediate call in case of necessity. This 
force will be trained by the army and 
will then be available for the industrial 
end of the automotive business. 
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Al Rawson, president of the Automo- 
tive Service Association of Newark, chose 
as his subject the possibility of selling 
service just the same as any other com- 
modity is sold, and the same things that 
will sell articles of merchandise will sell 
service. The selling must be courteous, 
and particular emphasis was laid on this 
point. In order to stay sold the service 
must be good and well done. Any service 
that has a lot of comebacks is not good 
service and trouble will be encountered in 
selling it. 


Tells of Technical Benefit 


Prof. Ethelbert. Favary, head of the 
automotive laboratories of Cooper Union, 
told of the benefits of technical knowl- 
edge to the practical man. He said that 
technical knowledge was the ability to 
read and take advantage of the experi- 
ence of others. The simplest form of 
technical knowledge is a road sign. Some- 
body has been along that road before and 
knows where it goes and hes put up a 
sign so that anybody that can read the 
sign can tell where the road goes without 
going over it to find out. This is the 
most elemental form of technical knowl- 
edge. Going higher up, this knowledge 
is the ability to find out about certain 
things in books and charts, to interpret 
formule, which are simplified symbols 
representing the discoveries and experi- 
ence of others. 

Ralph C. Rognon, president of the Au- 
tomotive Service Association of New 
York, reed a paper on the classification 
and development of service and service 
craftsmen. The leading thought in the 
paper was that the workers should be 
trained and taught to do things along 
lines that have been found by experience 
to be the most efficient. There has been 
too much made of the practice of hiring 
“skilled mechanics” and letting them 
work their own jobs out, with the result 
that where there are a hundred men in a 
shop there are a hundred different ways 
to do things. Rognon’s plea was for 
more and better information for the man- 
agers of service stations, so that they 
could more intelligently train their men. 

Dr. Walter L. Hervey, a member of 
the board of examiners of the New York 
public schools, spoke on education and 
told of the numbers of ways that it could 
be applied. 

During the intermission and after the 
session of the convention there was a 
demonstration and exhibit of a large 
number of service station tools and de- 
vices which were furnished by manufac- 
turers and distributers. In the evening 
a banquet was served in the grill room 
of the club and the diners were provided 
with a program of musical events, after 
which the managers wen. to the automo- 
bile show in a body. 





BOSTON AGENT NAMED 


NEW YORK, Jan. 10—The Roller- 
Smith Co., manufacturer of electrical in- 
struments, has appointed Walter W. Gas- 
kill, 141 Milk Street, Boston, agent for 
Boston and other parts of the New Eng- 
land territory. Gaskill replaces the P. I. 
Perkins Co. 


January 15, 1920 


U. S. Rubber Co. to 


Double Detroit Plant 


DETROIT, Jan. 9—Plans for doubling 
the production of the Morgan & Wright 
plant, its Detroit subsidiary, have been 
completed by the United States Rubber 
Co. New buildings to cost in excess 
of $1,000,000 now are under way here 
and details of comprehensive expansion 
plans are to be made public shortly. 
The plant vacated by the Columbia Mo- 
tors Co., Jan. 1, is to be wrecked and a 
new Morgan & Wright building con- 
structed on the site. 





Plan 1920 Production 
(Continued from page 283) 


Maibohm Motors Co. produced 1,050 
cars in 1919, the outout having been cur- 
tailed by fire which destroyed the plant 
at Racine, Wis., and interrupted produc- 
tion for several months. The company 
operated on a small scale in temporary 
quarters at Sandusky until near the end 
of the year when the new factory was 
completed. The 1920 schedu'e calls for 
7,500 cars, production of which is as- 
sured by factory plans formulated, but 
even that output, company officials say, 
will not put them nearly even with the 
demand. The company has a 25-acre 
site and its new factory building, 120 by 
673 ft., includes its own body plant. Ad- 
ditional loading platforms, dry kilns and 
1,000 ft. of siding also will be con- 
structed to care for the increasing de- 
mand. The present plant is equipped 
to permit an output of 50 cars a day. 

E. A. Nelson Motor Car Co., which 
produced 600 cars in 1919, has set 4,000 
as the output in 1920, and to assure suc- 
cess of the program cfficia‘s now are for- 
mulating plans for immediate factory 
expansion. 

Barley Motor Car Co., manufacturers 
of Roamer cars, will build 4,000 during 
the present year, the production for 1919 
having been kept down to 1,600 by vari- 
ous interruptions and lack of facilities. 
Improvements now in progress at the 
plant and additions contemplated give 
evidence of the confidence of officials and 
assurance of fulfillment of the proposed 
program. 

The W. A. Paterson Co. will more than 
double the 1919 output, according to the 
1920 schedule. The company built 1,400 
cars last year and has set 3,000 as the 
peak this year. The output includes 
four passenger models ranging in price 
from $1,695 to $2,600. 


In the truck field the feeling of opti- 
mism is even more deeply implanted, if 
possible, than among passenger car man- 
ufacturers. The production schedules 
for 1920 reveal plans for extraordinary 
increase, in one or two cases contemplat- 
ing the quadrupling of the 1919 output. 
The American Commercial Car Co. of 
Detroit, which produced but 200 Wolver- 
ine trucks in 1919, has scheduled a mini- 
mum of 1,000 in 1920, though officials 
express the opinion that the actual pro- 
duction will greatly exceed that figure. 
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J. H. Fertig Heads 
Trailer Mfrs. Ass’n 


Annual Meeting Considers Pro- 
egress of the Industry and 


Makes Plans 


NEW YORK, Jan. 12—At the first 
‘annual meeting of the Trailer Manu- 
facturers Association of America, held 
last Thursday at the new headquarters 
in Grand Central Palace, the members 
elected J. H. Fertig president, to succeed 
W. E. Ferris, and C. H. Martin to suc- 
ceed C. A. Geiger. H. C. Fruehauf and 
J. C. Endekrock were re-elected first 
vice-president and _ secretary-treasurer, 
respectively. 

J. H. Fertig and Ike S. Byrum were 
elected as new members of the execu- 
tive committee and W. E. Ferris, J. C. 
Endebrock, H. C. Fruehauf, W. R. Bonds, 
and C. H. Martin were re-elected on the 
committee. 

Addresses on short-haul and terminal 
transportation and on patent matters 
were delivered by C. W. Reid of the 
Federal Highway Council, Washington, 
and R. A. Brannigan of the National 
Automobile Chamber of Commerce, New 
York. A paper on advertising by H. 
Colin Campbell of the Portland Cement 
Association was delivered by a repre- 
sentative of the New York office of the 
association. 

The trailer association voted to apply 
for membership in the Chamber of Com- 
merce of the U. S. A. and in the Fed- 
eral Highway Council. 

The desirability of standardizing the 
load rating of semi-trailers and pole 
trailers was agreed upon and the gen- 
eral manager was instructed to secure 
the views of all members as to the best 
method. 

It was voted to be the sense of the 
meeting that it was desirable to adopt 
a suitable slogan and emblem to be used 
by the association and individual trailer 
manufacturers in their advertising, on 
their stationery, in their catalogs and on 
their products. Suggestions for a slogan 
and designs for an emblem are to be 
offered for approval at the May meeting. 

Work of the past year was reviewed 
and it was decided to continue activities 
in 1920 along the same lines and on the 
same basis. 

The May meeting will be held in De- 
troit and the September meeting prob- 
ably in Cincinnati. 

Trailer companies were represented at 
the meeting as follows: 

Areadian Trailer Corp., Newark, 
N. Y., by J. H. Fertig; Detroit Trailer 
-Co., Detroit, by W. R. Bonds and Lewis 
B. Moore; Fruehauf Trailer Co., De- 
troit, by H. C. Fruehauf and J. D. 
Rosenbaum; William G. Hesse & Son 
Mfg. Co.. Leavenworth, Kansas, by H. 
W. Perry; Highway Trailer Co., Edger- 
ton, Wis., by E. L. Moorman and Frank 
M. Lee; King Trailer Co., Ann Arbor, 
Mich., by H. F. Wardwell; F. P. Lyons 
Iron Works, Manchester, N. H., by J. A. 
Methot; Northway Trailercar Co., E. 
Rochester, N. Y., by H. B. Wyeth; Ohio 
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Trailer Co., Cleveland, by W. E. Ferris; 
Shadbolt Mfg. Co., Brooklyn, N. Y., by 
W. O. Shadbolt; Trainmobile Co., Cin- 
cinnati, by J. C. Endebrock and Henry 
M. Wood; Warner Mfg. Co., Beloit, 
Wis., by Max Herrmann and M. A. Pot- 
ter. 


A. L. McMeans Out 
as Dodge Official 


DETROIT, Jan. 9—Resignation of A. 
L. McMeans, treasurer of Dodge 
Brothers, created some surprise in De- 
troit when it became public after he had 
left the Dodge organization Jan. 1. Mc- 
Means would make no statement regard- 
ing his resignation or his future plans. A 
report that he would become associated 
with the Wills-Lee forces was denied by 
John R. Lee. 

McMeans long had been prominent in the 
councils of Dodge Brothers and he is said 
to have had the deciding vote in the mat- 
ter of the sale of Dodge Brothers’ stock 
in the Ford Motor Co. Officials of Dodge 
Brothers declined to make any statement 
regarding the resignation. His successor 
has not been selected. 





Buckeye Castings Co. 
Pays 41% Dividend 


CLEVELAND, Jan. 10—Directors of 
the Buckeye Steel Castings Co., Colum- 
bus, Ohio, have just declared an extra 
dividend of 18 per cent, making 41 per 
cent for the year as compared with 26 
per cent in 1918. The company is capi- 
talized at $1.500,000. 





TRACTOR COURSE TO OPEN 


DETROIT, Jan. 9—Truck and tractor 
schools to be conducted at the Michigan 
Agricultural College in February and 
March are exvected to attract record at- 
tendances. The schools will be conducted 
under the auspices of the farm mechanic 
department and a dozen different trucks 
and tractors will be used during the 
course. One of the requirements for a 
diploma will be familiarity with all the 
leading models of trucks and tractors. 
Each school will run four weeks, the first 
beginning Feb. 2 and the second March 1. 
Ignition valve and spark timing, carbu- 
reter adjustments, brake and fuel con- 
sumption tests. lighting and engine 
trouble work will be among the subjects 
emphasized. Actual adjustments and re- 
pairs on trucks and tractors in the labo- 
ratories will play a prominent part. 





SANTA ROSA SHOW SET 

SANTA ROSA, CAL., Jan. 9—The an- 
nual automobile show of the Sonoma 
County Automobile Trade Association 
will be held in Santa Rosa, March 6 to 13, 
under the management of Luther L. 
Putnam. 

Announcement is also made of a meet- 
ing of the northern division of the Cali- 
fornia State Automobile Trade Associa- 
tion, at Santa Rosa, Feb. 19 and 20. 
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Oliver Rim Factory 
Nearing Completion 


Company Plans Production of 
1,000 Daily in New Atlanta 
Plant 


ATLANTA, GA., Jan. 10—Work has 
again started on the new plant of the 
Oliver Rim Co. here, following a delay of 
several weeks occasioned by labor 
troubles, and it is expected that the plant 
will be completed and ready for opera- 
tion within the next two months. All of 
the machinery is already in Atlanta and 
will be installed in the course of a month. 

Nearly a thousand men and women of 
Georgia and North Carolina, about a third 
of whom are practical automobile men 
engaged in some branch of the business, 
have become stockholders in this new 
company. As soon as the plant is fin- 
ished a meeting of these stockholders will 
be held and a new board of directors and 
officers elected. 

The company has adopted the trade- 
mark, “Oliver Double-Jointed Rim,” for 
its product, which is a two-piece, quick- 
change rim, adaptable for use on any 
automobile using a demountable rim. 
An extensive, national advertising cam- 
paign has been mapped out and will 
be put under way about Feb. 1. A 
big sales force is also being organized 
to take the road as soon as the plant is 
ready to turn out the rims. They will be 
placed on sale in all equipment houses. _ 

Though the plant is only now in the 
process of construction and will not be 
in operation for about two months, so 
many advance orders have been received 
for the company’s product that plans are 
already under way to increase the ca- 
pacity from 500 to 1000 rims’ daily, and 
shortly to even double that capacity. 


Garford Truck Co. 
Doubles Capital 


NEW YORK, Jan. 9—Announcement 
was made to-day by President E. A. 
Williams, Jr., of the Garford Motor Truck 
Co. of Lima, Ohio, of an increase in the 
capital stock of the company from $5,- 
000,000 to $10,000,000 to provide for plant 
expansion. With new buildings and equip- 
ment planned the output of the company 
will be doubled. 

A new factory, 40 x 100 ft., is to be 
used for the progressive assembly of 
trucks. Other buildings will be added 
upon the recently purchased ground ad- 
joining the factory. Under the new pro- 
duction schedule it is hoped to meet both 
domestic and foreign business pressure. 








OPEN DISPLAY ROOMS 


The Moody Motor Sales Co.. a new Mil- 
waukee corporation, which has been ap- 
pointed State distributer of the Anderson 
Six, has opened display rooms and offices 
at 128-130 Mason street, which also will 
be the retail salesrooms for Milwaukee 
city and country. The members of the 
concern are Joseph, Chester and Charles 
R. Moody. 
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Test New Silent 
Airplane Engine 


150-200 H.P. Engine Being 
Built with Paragon Silent 
Cycle System 
LONDON, Dec. 23 (Special Corre- 
spondence)—In 1912 Capt. W. P. Durt- 
nall and Commander Bowles brought out 
the Paragon silent cycle for internal com- 
bustion engines and on the eve of the 
war had made arrangements with an 
English company of engine builders to 
adopt it for large sets of 1000 hp. This 
system is being developed and a 150-200 
hp. engine is being built to demonstrate 
it. Meanwhile tests have been made on a 
converted gas engine with, it is reported, 

very satisfactory results. 

The claims refer more especially to air- 
craft engines, and cover the two features 
of silencing the exhaust and enabling 
crude oil to be used by aircraft engines 
with a full power output up to an altitude 
of 20,000 ft. At present the exhaust 
pressure of the gases is very high in 
ordinary airplane engines, with the re- 
sult that the noise produced is so consid- 
erable that the pilot cannot hear anything 
else. 

Under the system used in the Bowles 
and Durtnall engine, the exhaust gases 
leave the engine at %-lb. pressure per 
sq. in., which, it is claimed, results in 
silent operation, and in so great a reduc- 
tion of the temperature that it is impos- 
sible to get a flame from the exhaust in 
any circumstance. ENGLISHMAN. 


Studebaker Corp. 


Banquets at Astor 


NEW YORK, Jan, 12—After an ab- 
sence of two years on account of war 
conditions, the annual banquet of the 
Studebaker Corp. during show week in 
New York reappeared at the Hotel Astor 
on the evening of Jan. 8. President A. R. 
Erskine presided as toastmaster, while 
nearly 250 Studebaker dealers and offi- 
cials were guests of the evening. 

General Sales Manager H. A. Biggs 
emphasized the necessity of building good 
will at the present time while demand so 
far exceeds supply. The time is coming 
when competition will again be keen, he 
said, and the firm which is ready to meet 
that competition with an abundance of 
stored-up goodwil! is the firm which will 
be successful in the long run. 

The Studebaker industrial co-operation 
plan, which has recently been consider- 
ably broadened in its scope, was ex- 
plained by Dr. A. C. Lippincott, who is 
now in charge of its administration. Dr. 
Lippincott emphasized that the plan was 
based upon.a sound business basis, which 
enabled the employee to benefit by it to 
the utmost and yet not feel that he is 
being “welfared.” Most so-called welfare 
plans, Dr. Lippincott said, are executed, 
with whatever benefits they confer, at 
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And no material benefit, he declared, is 
worth that sacrifice. 

Erskine announced that the Studebaker 
corporation did $80,000,000 worth of busi- 
ness in 1919 and expected to increase to 
$130,000,000 in 1920. Production plans, he 
announced, are for 45,000 to 50,000 cars 
in 1920, 





Mass. Co. to Make 
Rauch & Lang Cars 


NEW YORK, Jan. 10—Announcement 
was made in New York to-day of the 
purchase of Rauch & Lang, Inc., of Cleve- 
land, by Ray S. Deering, president of 
Stevens-Duryea, and the formation of a 
company by him to manufacture Rauch & 
Lang electric cars in a factory to be 
erected in Chicopee, Mass., adjacent to 
the Stevens-Duryea plant. 

The company will locate on an 18-acre 
tract just purchased on which it is pro- 
posed to erect a factory which will permit 
of greatly increased production over the 
present figures. Associated with Deering 
in the organization of the new company 
is George C. Gill, president of the Hol- 
yoke National Bank. The personnel of 
the company is to be announced. 

The Baker Raulang Co. of Cleveland, 
from whom the purchase was made, will 
continue the manufacture of car bodies 
and factory trailers. A contract has been 
closed with the Baker Raulang Co. for 
the manufacture of all] closed car bodies 
for the new Stevens-Duryea product. 





CHALLONER HEAD DIES 

OSHKOSH, WIS., Jan. 12—Mrs. Lillian 
Everhart, president and general manager 
of the Challoner Co., Oshkosh, Wis., man- 
ufacturer of Giant Grip non-skid devices 
for motor truck wheels, died suddenly at 
Milwaukee while visiting her daughter. 
Upon the death of her husband, C. W. 
George Everhart, in 1911, Mrs. Everhart 
assumed the general management of the 
company and was regarded as one of the 
ablest women executives in Wisconsin in- 
dustry. 





SELL ARMY VEHICLES 

WASHINGTON, Jan. 9—The Director 
of Sales of the War Department con- 
demned and cleared 8774 motor vehicles 
for sale up to Jan. 3, of which number 
3626 have been sold. Included in those 
cleared for sale are 547 Fords, 731 mis- 
cellaneous passenger cars, 118 ambu- 
lances, 936 light delivery trucks, 1268 
2-ton trucks, 382 Nash trucks, 1732 mis- 
cellaneous 3-5-ton trucks, 37 trailers, 1891 
motorcycles, 1006 motorcycles with side- 
ears and 126 bicycles, all of which have 
been declared unserviceable by the Di- 
rector of Sales. 





GETS WISCONSIN LICENSE 
The Mason Tire & Rubber Co., a New 
York corporation, which is now conduct- 
ing a factory branch at 450 Jackson 
Street, Milwaukee, for Wisconsin and 
Upper Michigan territory, has been 
granted a Wisconsin license to do busi- 


the expense of the workers’ self-respect.ness as a foreign corporation. 
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Report $3,000,000 Bill 


for Air Mail Service 


WASHINGTON, Jan. 9—The post 
office appropriation bill of $3,000,000 for 
air mail service and including $8,000,000 
for extension of post office motor ex- 
press routes to every Congressional dis- 
trict, was reported to the house by the 
committee on post offices and post roads. 
The bill would insure the continuation 
of the experimental motor truck express 
routes conducted in the District of Co- 
lumbia and surrounding’ states. 

Four new air mail routes to link the 
important cities of the country from 
coast to coast will be established if Con- 
gress passes the bill, according to a 
statement by Postmaster General Burle- 
son to-day. The new routes include: 
Chicago to San Francisco, Pittsburgh to 
Kansas City via Cincinnati, Indianapolis 
and St. Louis, New York to Atlanta via 
Washington, and Minneapolis and St. 
Paul via Chicago. 

Another route now being investigated 
is by hydroplane down the Mississippi 
river from St. Louis to New Orleans via 
Cairo, Memphis and Vicksburg. 

Mr. Burleson estimates that 382,000,- 
000 letters will be expedited by the ex- 
tension. 





General Motors Now 


Largest Corporation 


NEW YORK, Jan. 10—Stockholders of 
the General Motors Corp., at a meeting 
in Wilmington, Del., Jan. 6, approved the 
new capitalization plan for the issuance 
of non par stock and its exchange, 10 
for 1, for the existing issue on May 3, 
1920. 

The new plan authorizes 6,100,000 
shares of capital stock, preferred and 
debenture, at $500 a share, and $50,000,- 
000 common of nominal par value. 

This makes the General Motors a $1,- 
000,000,000 corporation—the largest in- 
dustrial corporation in the world. 

The new capitalization will consist of 
the following amounts: 200,000 shares 
preferred stock, par $100; 900,000 shares 
debenture stock, par $100; 5,000,000 
shares 7 per cent debenture stock, par 
$1,000; 50.000,000 shares common stock 
without par value. 





PLAN KENTUCKY ROADS 


LOUISVILLE, KY., Jan. 9—Legisla- 
tion providing for a system of highways 
throughout Kentucky which will give 
every county in the state at least one 
main artery of travel was discussed at a 
meeting of highway experts last Sunday. 

A bill has been drawn which reduces" 
the state system of roads from 6500 to 
3000 miles and provides that highways 
built with state and Federal aid be 
maintained by the state. 





TRUCK DEALERS ORGANIZE 

CINCINNATI, Jan. 12—The Truck 
Dealers’ Association of Cincinnati has 
been organized here under the auspices 
of the Firestone Ship by Truck Bureau. 
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S.A.E. Adopts Many 


Reports at Session 


Standards Committee Recom- 
mendations Source of 
Greatest Progress 


NEW YORK CITY, Jan. 9—The three- 
day winter session of the Society of 
Automotive Engineers closed here last 
night with the annual banquet attended 
by 1500 members and guests. The ses- 
sion was characterized by important 
professional papers and the reports of 
fifteen divisions of the Standards Com- 
mittee. Although discussion was some- 
what short, due to a rather full program, 
the meeting covered a wide field. As 
practically all the reports of the divi- 
sions of the Standards Committee were 
accepted, the session was the occasion 
for a long stride in this respect. 


Col. J. G. Vincent was elected to suc- 
ceed H. M. Manley as president of the 
society. Colonel Vincent is vice-presi- 
dent of engineering of the Packard 
Motor Car Co., and distinguished him- 
self during the war by his important 
work in connection with the design of 
the Liberty airplane engine. The slate 
of officers who are to serve with Colonel 
Vincent is in accordance with the com- 
plete list published in AUTOMOTIVE IN- 
DUSTRIES, Nov. 20, page 1042. J. G. Utz 
of Standard Parts is first vice-president. 


The sessions this year were divided, 
one being devoted to general society 
business. Fuel and research was the 
topic of one session. Engine design was 
represented in papers on Tendencies in 
Design by L. H. Pomeroy and Frank 
Trego; Aluminum Pistons by E. G. Gunn, 
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and an Automotive Steam System by 
L. L. Seott. Body and chassis design 
were covered by papers on Automobile 
Body Design by William Brewster, 
Springs and Spring Suspension by E. 
Favary and the Measurement of Ve- 
hicle Vibrations by Benjamin Liebowitz. 


Discuss Fuel Situation 


The fuel situation was discussed from 
both the designers and refiners’ stand- 
points, the papers being Adapting 
Engines to the Use of Available Fuels 
by J. G. Vincent; Dilution of Engine 
Lubricants by G. A. Kramer and a 
symposium on hydrocarbon fuels by 
Messrs. Honaman, McKenzie, S. W. 
Sparrow, C. F. Kettering, H. L. Horning 
and H. C. Dickinson. Dr. J. E. Pogue 
spoke on Composite Fuels, H. C. Gibson 
on Bettering the Efficiency of Present 
Engines, Prof. O. C. Berry on Mixture 
Requirements of Automobile Engines 
and Major Hallett on Supercharging. 

The social features of the meeting 
proved unusually successful. The ques- 
tion of the next summer meeting has 
not been discussed, but it is understood 
that a considerable number of members 
favor a return to Ottawa Beach, the 
scene of the very successful convention 
of 1919. 


BRIDGEPORT SHOW SET 


BRIDGEPORT, CONN., Jan. 12— 
Bridgeport’s annual automobile show will 
be held in the State Armory and annex, 
under the auspices of the Connecticut 
State Guard, 4th Infantry. Dates have 
been selected as Feb. 2 to 7 inclusive, 
and the show will be under the manage- 
ment of B. B. Steiber. 
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Report National to 
Enter Truck Field 


Negotiations Under Way for 
Purchase of Four Lakes 
Plant in Madison 


MILWAUKEE, WIS., Jan. 12—A re- 
port from Madison, Wis., says that 
negotiations are under way between the 
National Motor Car & Vehicle Corp., 
Indianapolis, and George A. Steinle, 
Madison, for the purchase of the plant 
of the Four Lakes Ordnance Co., in that 
city, and will be used for the production 
of motor trucks. The Four Lakes plant 
was built and equipped by Mr. Steinle 
during the war period to manufacture 
naval guns for the Government. It is 
regarded as one of the model machine 
shops of the world. Mr. Steinle is 
owner of the Steinle Turret Machine 
Co. of Madison. The plant is 250 x 300 
ft., and is to be enlarged by a three- 
story addition, 150 x 300 ft., by the new 
owner. 





PASS TARIFF DECREE 


WASHINGTON, Jan. 10—The usual au- 
thorization for an executive decree pro- 
viding for the continuance of preferential 


_ tariff treatment for certain American 


goods during the year 1920 has been 
adopted by the Brazilian Congress, ac- 
cording to cablegram received Jan. 2 by 
the Bureau of Foreign and Domestic 
Commerce. The budget law itself does 
not specify the articles to which the re- 
ductions are to apply, these being desig- 
nated in the separate executive decree, 
which has not yet been issued. Little 
change is anticipated in existing rates. 
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New Redford, Mass., Dec. 23—Joseph Landry has organized the Landry Mfg. Co, to manufacture 


a front wheel brake of his invention. 


The brake drums are secured to the wheels in the usual way, 


and the brakes themselves are carried by sheet steel disks, which are autogenously welded to the 


steering knuckles. 


Each disk supports the bearing for the shaft carrying the expander cam. The pro- 


jecting end of the shaft, outside the disk, carries a long lever arm to the free end of which is connected 


a bronze flexible cable. 


This latter passes through an eye in a bracket located in the prolongation of 


the steering knuckle pin axis, then through another guide and then to a brake shaft extending across the 
frame of the car about midway of its length. Mr. Landry contemplates using brakes on all four 


wheels, and to operate them by a single pedal. 


and the rear wheel brakes, and also between the two brakes of each pair. 
general construction of the brake. 


The braking action will be equalized as between the front 
The. sketch herewith shows the 
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Handley-Knight Car 
Promised by Summer 


Kalamazoo Selected as Manufac- 
turing Site—New Corporation 
Headed by J. I. Handley 


NEW YORK, Jan. 14—Organization 
of the Handley-Knight Co., a $1,000,000 
corporation, to manufacture a four- 
cylinder Knight car, was announced here 
to-day by J. I. Handley of Kalamazoo. 

Plans for a plant in Kalamazoo, where 
the company has purchased 40 acres, have 
been made. It is expected that this first 
unit will accommodate a production of 
30 cars a day. For convenience in han- 
dling the preparatory work of getting 
under way, temporary offices for the engi- 
neering and purchasing departments will 
be located in Detroit. 

Only a portion of the authorized issue 
of stock has been sold. This was disposed 
of in less than 20 min. and was heavily 
oversubscribed 

The board of directors includes: W. E. 
Upjohn, Kalamazoo; S. E. Campbell, 
president of the First National Bank of 
Kalamazoo; Henry Den Bleyker, Kala- 
mazoo; H. B. Parker, Michigan City, and 
H. C. Howard, counsel, also of Kalama- 
zoo; Walter Stewart, Toledo, former 
treasurer of the Willys-Overland Co.; 
Martin V. Kelley, president of the Martin 
V. Kelley Advertising Agency, and J. I. 
Handley, who now severs his connection 
with the Willys-Overland Co. 

Officers of the company are: J. I. 
Handley, president; W. E. Upjohn and 
C. S. Cempbell, vice-presidents, and W. O. 
Otis, secretary-treasurer. 

The company has arranged for its li- 
cense for Knight motors from the 
Knight-American Patents Co. Arrange- 
ments have been made with the Willys- 
Overland Co. for the manufacture at its 
Knight motor plant at Elyria, Ohio, of 
the four-cylinder Knight motors. One 
chassis will be built for a variety of body 
types. 


Quantity production is expected by 
midsummer. 





WESTINGHOUSE CHANGES 


NEW YORK, Jan. 8—The Westing- 
house Air Brake Co., Wilmerding, Pa., 
has announced several changes in its 
organization. J. R. Ellicott, manager of 
the eastern district, has retired after 
long service. He will, however, act with 
the officers of the company in a consult- 
ing capacity. Ellicott wi!l be succeeded 
by C. R. Ellicott. C. H. Beck, hereto- 
fore special representative, Safety Car 
Device Co., succeeds C. R. Ellicott as 
assistant eastern manager, with head- 
quarters in New York. 

With the promotion of E. A. Craig to 
export manager, headquarters in Pitts- 
burgh, Robert Burgess, representative at 
Atlanta, becomes southeastern manager, 
with headquarters in Washington. A. 
K. Hohmyer, Chicago, is promoted to 
assistant western manager. Other pro- 
motions announced are: W. G. Kaylor, 
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export department, New York; F. H. 
Parke, general engineer southeastern 
district, Pittsburgh; T. W. Newburn, 
district manager, soutaeastern district, 
Washington; J. C. McCune, assistant to 
district engineer, eastern district, New 
York; and J. H. Woods, engineer, export 
department, Pittsburgh. 





British Molders 
Agree to Terms 


LONDON, Jan. 3 (Special Corre- 
spondence)—Work will be resumed in 
British foundries Jan. 10, after a fifteen- 
week lay-off, if an agreement reached 
recently between employers and molders 
is carried out. The proposed settlement 
grants an increase of 5 shillings weekly, 
but it cannot be officially accepted until 
after a vote by members of the unions 
affected. 

There are 50,000 actual strikers, but 
hundreds of thousands of men have been 
idle and millions lost in trade, through 
the shutting off of all castings due to 
the strike. The motor industry has been 
affected especially, to the resulting bene- 
fit of American exporters. 





Ford Workman Sues 
for Share in Deal 


DETROIT, Jan. 9.—Warren W. Ayers, 
a toolmaker in the Ford Motor Co. 
plant, in a suit against an attorney for 
$100,000, alleges he negotiated the deal 
whereby Dodge Brothers sold their Ford 
interests for $26,000,000. The defend- 
ant, who held an option on the Dodge 
stock, answering the suit admits nego- 
tiations with Ayers but bases refusal 
to pay the promised $100,000 commis- 
sion on the ground that Ayers repre- 
sented himself as acting for Ford em- 
ployees in the deal rather than for 
Henry and Edsel Ford. 

A. L. McMeans, secretary of Dodge 
Brothers, who resigned recently and who 
is credited with having engineered the 
Ford-Dodge deal, figures in the case to 
the extent of having encouraged Ayers 
to pursue his plan to form a co-operative 
employees syndicate and buy the Dodge 
stock, according to Ayers’ petition. 
Ayers’ petition states he had the advice 
and encouragement of Henry and Edsel? 
Ford in the negotiations that resulted 
in the stock transfer. 





CASE TO EXTEND PLANT 


RACINE, WIS., Jan. 12—The J. I. Case 
Plow Works of Racine, Wis., a recent 
consolidation of the old J. I. Case Plow 
Works and the Wallis Tractor Co., has 
purchased four acres adjacent to its 
manufacturing group for important ex- 
tensions to its plant. The ground was ac- 
quired from the Mitchell Motors Co. As 
soon as possible work will begin on new 
malleable and gray iron foundries, addi- 
tional machine shops, assembling rooms, 
etc. An expenditure of $500,000 is con- 
templated during the first half of 1920. 
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Form Holding Corp. 


of Lexington Group 


United States Automotive Corp. 
to Be Head of Connersville 
Industries 


NEW YORK, Jan. 10—Formation of 
the United States Automotive Corp. to 
operate as a holding company for the 
Lexington Motor Co., and other com- 
panies affiliated in production of the 
Lexington car, was announced in New 
York by Frank B. Ansted, president of 
the Lexington company, who is attending 
the national automobile show. 

The new corporation will have a capital 
of $10,000,000 in preferred stock, and 
200,000 shares of no par value common 
stock. It is to act as a holding company 
for the following subsidiaries: 

Lexington Motor Co., Ansted Engi- 
neering Co., Connersville Foundry Corp., 
and the Teetor-Hartley Motor Corp., all 
of which are in Connersville, Ind., except 
the last named. 

Officers of the new corporation are 
Frank B. Ansted, president; George W. 
Ansted and Frederic I. Barrows, vice- 
presidents; James M. Heron, treasurer, 
and LeRoy A. Hanson, secretary. Direc- 
tors, in addition to the officers, are 
William B. Ansted, Charles C. Hull, John 
C. Moore, Arthur A. Ansted, Emery 
Huston and Elmer J. Hess. 





SCHOOLS SEEK ARMY TOOLS 


WASHINGTON, Jan. 9—Requests 
from schools throughout the country for 
machine tools from the War Department 
have been received in quantities as a 
result of the Caldwell bill, authorizing 
the sale of machine tools for educational 
purposes at 15 per cent of the original 
cost to the Government. Ohio and Mich- 
igan schools are leading among the States 
in their requests, this perhaps being due 
to the large number of factories in these 
two States where machine tools and a 
knowledge of them are important. 





MAKES NEW CARBURETER 

BEAVER DAM, WIS., Jan. 12—C. W. 
Kings of Chicago, an engineer and de- 
signer, has opened a plant at Beaver 
Dam, Wis., for the manufacture of a new 
type of carbureter using kerosene and 
the heavier distillates of petroleum as 
fuel. The plant will be operated as the 
Kings Carbureter Works and will spe- 
cialize in a device especially adapted for 
tractor use. The shop occupies the for- 
mer Weyenberg shoe factory. 





NEW NASH 4 UNDER WAY 


MILWAUKEE, WIS., Jan. 12—The 
new Milwaukee works of the Nash Motors 
Co. of Kenosha, Wis., in which the pro- 
duction of a new Nash 4-cylinder passen- 
ger car will be undertaken, are in partial 
operation, construction work having been 
done in record time. Already contracts. 
have been awarded for an addition to the 
first building, a machine shop, 200 x 600 
ft. Ground was broken Jan. 10. It is 
hoped to have the works in full operation 
by April 1, 
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Maxwell Motor Co. profits for the fiscal 
year ended July 31 last were the poorest 
since 1915. The balance for the first 
preferred after taxes, depreciation and 
contingencies was 11.64 per cent, as com- 
pared with 17.11 per cent a year ago. 

Bethlehem Motors Corp. reports net 
earnings of $140,681 after charges and 
Federal taxes for the five months ended 
Nov. 30, 1919. This is at the rate of 
$337,500 a year, or about $2.50 a share on 
the 130,000 shares of capital stock out- 
standing. 


Locomobile Co., in a balance sheet re- 
cently issued, shows total current assets 
of $5,495,585 and current liabilities of 
$1,366,789, a working capital of over 
$4,000,000. Officials estimate the year’s 
net profit at $1,300,000, and may reach 
$1,500,000 after taxes, interest and pre- 
ferred dividends. 

Line Drive Tractor Co. creditors will 
be paid a first dividend of 3 per cent. 
The company was a South Dakota cor- 
poration which manufactured tractors in 
Milwaukee for a time. 


Falls Motor Corp. has increased its 
capital stock from $2,000,000 to $4,000,000 
to accommodate the growth in its busi- 
ness and cover additions and extensions 
in 1919 and 1920. 

Griffin Wheel Co. announces net profits 
after payment of Federal taxes of over 
$2,000,000 for 1919. To meet preferred 
dividends $360,000 is required. 

Mullins Body Corp. will pay a quar- 
terly dividend of $1 on common stock 
Feb. 1 to stockholders of record Jan, 15. 
This increases the dividend rate from $3 
to $4 a year. 

Rubay Co. has declared an initial divi- 
dend of 1% per cent on the preferred 
stock, payable Jan. 1 to stockholders of 
record Dec. 24. It is reported the com- 
pany has $4,000,000 in unfilled orders for 
automobile bodies. 

McGraw Tire & Rubber Co. directors, 
at a meeting Dec. 20, authorized the pay- 
ment of a quarterly dividend of 1% per 
cent upon the issued and outstanding 
preferred capital stock, on January 1, 
to stockholders of record on Dec. 20. 





Foreign Distributers 
Attend Packard Show 


NEW YORK, Jan. 12—The Packard 
export exhibition, at the Packard Motor 
Car Co. foreign distribution headquar- 
ters, 1861 Broadway, drew large attend- 
ances during show week. 

Most of the Packard “twin sixes” on 
display were cars built especially for 


the export trade, and many Packard- 


distributers from abroad were present. 
Among the dealers who came to America 
especially for this show were Luiz 
D’Orey and José D’Orey, distributers in 
Brazil and Portugal respectively. G. 
Aspelin of Norway and John M. Larson, 
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who controls Packard destinies in Den- 
mark and Sweden, also were present. 
Other foreign representatives who vis- 
ited the exhibition were P. J. Janssen 
of the Dutch East Indies, C. B. Foley of 
Delhi, India; E. E. Bodge, from Hono- 
lulu; John Panagoulopoulos of Greece, 
and Enea Bossi of Italy. One of the 
early visitors was Thomas Thrige, the 
inventor, who is known as the Thomas 
A. Edison of Denmark. 

The exhibition was such a pronounced 
success that plans are being made to 
make it an annual event. 


Tire Makers Unite 


Divisions in R. A. A. 


NEW YORK, Jan. 10.—The Solid Tire 
and Pneumatic Tire Manufacturers’ Divi- 
sions of the Rubber Association of 
America were merged into the Tire 
Manufacturers’ Division at the annual 
meeting held Jan. 6. John Kearns, of 
the Lee Tire & Rubber Co., was elected 
chairman of the new division, and Seneca 
G. Lewis, of the Pennsylvania Rubber 
Co.. vice-chairman. 

The proposition of adopting a uniform 
practise of tire mileage adjustment was 
discussed at the meeting of the division, 
and considerable progress toward this 
end was reported. The formal adoption 
of a uniform scale, however, was left to 
be worked out at a future meeting. 

Representatives on the executive board 
of the new division are: J. C. Weston, 
Ajax; F. J. Reynolds, Empire; A. G. 
Partridge, Firestone: B. H. Breedwell, 
Fisk; William O’Neil, General; W. O. 
Rutherford. Goodrich; G. M. Stadelman, 
Gocdyear;: W. W. Duncan, Hood; C. R. 
Cook, Kelly-Springfield; R. T. Griffiths, 
Miller; W. B. Miller. Norwalk; J. W. 
Maguire, Portage: Thomas E. Walsh, 
Swinehart; G. F. Shugart, United 
States; H. H. Dorr, Victor. 

New officers of the Rubber Association 
are: Homer E. Sawyer, president; Harry 
T. Dunn, first vice-president; Frank A. 
Seiberling, second vice-president; A. L. 
Viles, general-manager and secretary, 
and William C. Cox, treasurer. Five 
additional directors chosen are H. E. 
Sawyer, W. C. Rutherford, John W. Ma- 
guire, John S. Broughton and A. H. 
Brown. 





NEW YORK DEALER KILLED 


NEW YORK, Jan. 12—Robert Reid, 
secretary of the Harrolds Motcr Co., 233 
West Fifty-fourth Street, Pierce-Arrow 
dealer, was killed yesterday when a new 
car he was trying out plunged over a 
25-ft. embankment in the “Snake Hill’ 
section of St. Nicholas Avenue. Thomas 
G. May of Newark, N. J., and Samuel 
Breedon of St. Louis, both Pierce-Arrow 
dealers, were hurt. 

The three men were caught between the 
wrecked car and a stone wall at the bot- 
tom of the cliff. According to May, Reid 
had swerved to avoid a car stalled in the 
roadway. Reid’s skull was fractured and 
he died before medical aid reached him. 
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John F. Dodge, Head 


of Dodge Bros., Dies 


Stricken While Attending New 
York Show—Brother, Also 
Ill, Recovering 


NEW YORK, Jan. 15—John F. Dodge, 
president and _ treasurer of Dodge 
Brothers, automobile manufacturers of 
Detroit, died last night at the Ritz-Carl- 
ton Hotel here. His brother, Horace E. 
Dodge, vice-president of the company, 
seriously ill at the same hotel, is reported 
recovering. The brothers were stricken 
with influenza while attending the auto- 
mobile show, and both developed pneu- 
monia, 

John F. Dodge was born in Niles, Mich., 
54 yeas ago. After a public school 
education he served an apprenticeship 
in his father’s machine shop. In 1886 
he moved to Detroit. He was later joined 
by his brother and they formed the Dodge 
Brothers Company. Their first automo- 
bile was exhibited in 1915. Their plant 
in Detroit is now one of the largest in 
the country. 

Dodge Brothers had from their entry 
into the automobile business occupied a 
unique and enviable position. They have 
formed the closest of close corporations, 
the brothers being the whole concern. 
There have been no other partners and 
not a dollar of capital but their own was 
invested in it. 

At their first exhibition their car occu- 
pied a small obscure position on the sec- 
ond floor of the exhibit. Their first car 
had been sold only a month previously. 
The next year they were on the main 
fioor, ranking eighth in volume of busi- 
ness. In 1917 they were in fourth place 
and since then they have been recognized 
as being in the foremost rank. 

Before starting their own business the 
brothers had been associated with Henry 
Ford and for some time thereafter were 
large stockholders in the Ford enterprise. 
There was much litigation between the 
Dodge brothers and Mr. Ford. In Novem- 
ber, 1916, they enjoined him from spend- 
ing more than $50,000,000 of surplus in 
plant extensions, demanding that it be 
distributed in dividends. The matter was 
fought out in the courts and the Dodge 
brothers were successful. At that time 
they held 10 per cent of the Ford stock. 

Some time thereafter Ford bought out 
the holdings of the Dodge Brothers in 
his stock. The fortune of John F. Dodge 
is placed at upward of $50,000,000, all of 
which was derived from the manufacture 
of automobiles. 





EXPAND GAGE PLANT 


LA CROSSE, WIS., Jan. 12—The Na- 
tional Gage & Equipment Co. of La 
Crosse, Wis., has completed plans for 
erecting a one-story brick and steel fac- 
tory addition, 150 x 250 ft., doubling the 
capacity of its plant. It makes gages and 
other instruments for the automotive in- 
dustries. The present force of 600 will 
be increased to 1000 by May 1. 








290 


Joins Directorates 
of British Firms 


LONDON, Dec. 23 (Special Corre- 
spondence)—-Among a number of reports 
concerning changes in the personnel of 
the British motor industry, and develop- 
ments cencerning the stability of certain 
companies, it is stated that S. F. Edge is 
joining the Armstrong-Siddeley directo- 
rate and also the directorate of Auto Car- 
riers, Ltd. Both companies showed new 
post-war “six” models recently at Olym- 
pia, and both models were the subject of 
special reference by Edge after a trial 
of them. 

The Auto Carriers Co. is one of the 
oldest British companies, but has not been 
conspicuously prominent, though always 
associated with good grade products in 
the smaller categories. The Armstrong- 
Siddeley Co, was recently floated on its 
amalgamation with the Armtrong-Whit- 
worth interests, but it is reported that 
much of the capital was underwritten. It 
has a well-managed business, but is likely 
to find a handicap in the 26-acre factory 
which the war added to the company’s 
modest % acre of before the war. 


Maxton R. Davies, vice-president and 
secretary of the Dunlap, Ward Advertis- 
ing Co., Cleveland, and former manager 
of that agency’s Detroit office, has re- 
turned to Detroit to become a vice-presi- 
dent of Seelye and Brown, Inc. He will 
serve as counsel on automotive adver- 
tising and sales. 


E. Hunn, Jr., service manager with 
the Packard Motor Car Co., has resigned 
to accept a similar position with the 
Rapid Addressing Machine Co. of New 
York. 

Harry H. Brown, assistant to L. J. 
Ollier, vice-president of the Studebaker 
Corp. prior to the war, has been ap- 
pointed district sales manager of the 
Four-Wheel Drive Truck Co., of Clinton- 
ville, Wis., with Washington and Oregon 
as his territory. During the war Brown 
was motor transportation chief attached 
to the 82nd Division. 


R. C. Place, well known in the truck 
and tractor field, has been made purchas- 
ing agent of the Reynolds Motor Truck 
Co. of Mt. Clemens, Mich. Announce- 
ment of the appointment was made by 
Vice-President A. A. Lehr. 


R. R. Hayward, who resigned recently 
from the United States Rubber Co. or- 
ganization, has been appointed district 
sales manager for the Premier Rubber 
& Insulation Co. of Dayton, Ohio, and will 
have his headquarters in Detroit. 


Eugene Bemb, who gained nation-wide 
fame in bringing a Glidden trophy to De- 
troit, has resigned as service manager 
for the Hudson Motor Car Co. and Essex 
Motors, to take up similar duties with his 
brother, Walter Bemb, of the Bemb-Rob- 
inson Co., distributers of .Hudson and 
Essex cars. He has been in the automo- 
bile business since 1915 and gained fame 
as a contest driver. 
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Henry Fournier Dies; 
Was Pioneer Racer 


PARIS, Dec. 20 (Special Correspond- 
ence)—Henry Fournier, pioneer motorist 
and race driver, died here this week, 
aged 48. 
prominence as an amateur and later a 
professional racing cyclist, became con- 
nected with the automobile industry in 
1895 and brought the first De Dion 
Bouton gasoline motorcycle to America 
in 1896. He gave demonstrations with 
this machine in California, where he sold 
the machine for $2,000. The purchaser, 
being afraid to ride it, took the engine 
out of the frame and mounted it in a 
boat. 

Fournier won the Paris to Bordeaux 
and the Paris to Berlin races in a Mors 
car in 1901. The following year he came 
to America again and established the 
mile record. In company with a number 
of newspaper men, among them A, G. 
Batchelder, he was badly injured on Long 
Island when his car was struck by an 
electric train. He recovered and returned 
to France, where he opened the biggest 
garage in Paris. Fournier took part in 
a number of motorboat races with suc- 
cess. In 1907 and 1908 he raced in France, 
Italy and at Savannah in an Itala car. 
Aviation attracted him, and in 1909 he 
secured his pilot’s certificate on a Voisin 
plane. 

Of wonderful physique when in his 
prime, Fournier’s health broke about 
1913. When he volunteered for the army 


in 1914 he was refused on physical 
grounds. He erected a shell factory in 


the neighborhood of Paris and was in 
charge of this until the armistice. 


MOON RESIGNS IN OHIO 

COLUMBUS, OHIO, Jan. 12 — Victor 
Moon, for two years manager of the 
Ohio Automobile Trade Association, has 
tendered his resignation to take effect 
at an early date. He will engage in a 
branch of the automotive business. He 
will be succeeded by E. J. Shover, who 
has been assistant secretary and special 
counsel ef the Ohio Good Roads Federa- 
tion. 





W. L. Clark, general sales manager of 
the Samson Tractor Co., Janesville, Wis., 
division of General Motors, resigned Jan. 
1 and is succeeded by C. C. Clay, with 
Hugh M. Craig as assistant sales man- 
ager. Clay formerly was manager of the 
Atlanta branch of Chevrolet and for some 
time has been acting as sales manager 
of the Samson farm truck division at 
Janesville. Craig directed the sales of the 
tractor implement department. 


Fournier, who first came into | 
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Prominent Dealer 
Pneumonia Victim 


NEW YORK, Jan. 12—George E. 
Blakeslee, Cadillac dealer in Jersey 
City, and prominent good roads advo- 
cate in Jersey, died Saturday in Christ 
Hospital, Jersey City, of pneumonia. 

Blakeslee was for several years presi- 
dent of the Cadillac Dealers Association, 
president of the New Jersey Auto 
Trades Association for three years, and 
until his death a director; a member of 
the New Jersey State Highway Com- 
mission, and in November was elected 
president of the Boulevard Commission 
of Hudson county. 


He successfully managed the cam- 
paign of Governor-elect Edward J. Ed- 
wards, who will take office Jan. 20. 

Practically unaided Blakeslee was the 
means of having the Egan Good Roads 
bill passed by a referendum vote of 
90,000 in Jersey three years ago. 

In the death of Blakeslee the automo- 
bile trade loses a valuable member. 


Will F. Hauck, who has been in charge 
of the state employment bureau for 10 
years, has been placed in charge of the 
employment department of the Columbus 
branch of the Timken Roller Bearing Co. 
The company will soon complete a large 
factory in Columbus which will be placed 
in operation within two months. 


John T. Spicer has been appointed 
general sales manager of the Thermoid 
Rubber Co., Trenton, N. J. He was for- 
merly advertising manager of the com- 
pany. 


Harry Harmer, for the past seven years 
in charge of the national users’ business 
of the White company, has become identi- 
fied with the Service Motor Truck Co., 
as Chicago branch manager. 


. C. E. Albright is no longer connected 
with the Standard Motor Truck Co., as 
Pacific Coast sales manager, «according 
to an announcement from the company. 


Howard B. Hall, vice-president of the 
Bethlehem Motors Corp. and director of 
the export activities of the company, 
has resigned, effective Feb. 1. He has not 
announced his plans for the future. 


C. H. LeHuquet has resigned as as- 
sistant sales manager of the Inter- 
national India Rubber Corp. of South 
Bend, Ind. 


E.. Earl Dawson, for the last six years 
in charge of the Detroit salesrooms of 
the Chevrolet Motor Co., has been made 
salesmanager of the company at the 
factory in Flint, Mich. Dawson engaged 
in the automobile business soon after 
leaving the University of Michigan and 
for a time was connected with the Wil- 
liam Small Automobile Co. at Indian- 
apolis. 

Franklin W. Loomis, sales manager of 
the Dallas Power & Lighting Co., has 


joined the staff of The Society for Elec- 
trical Development. 
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Forging Interests 
Are Consolidated 


NEW YORK, Jan. 12—Consolidation 
of the Ingalls-Shepard Forging Co., Har- 
vey, Ill., with the Wyman-Gordon Co., 
Worcester, Mass., is announced. Plans 
are under way for materially increased 
production in both plants, and for special- 
izing to a greater extent than heretofore 
in the manufacture of crankshafts, cam- 
shafts, axles, gears, steering-knuckles, 
ete. 

F. A. Ingalls, president of the Ingalls- 
Shepard Forging Co., retains a large 
interest in the business, and will become 
a vice-president of the Wyman-Gordon 
Co., in active charge of the Harvey 
works, which will be known as the In- 
galls-Shepard Division of the Wyman- 
Gordon Co. 

The general offices of the company will 
be in the Worcester plant, which also 
will be headquarters of George F. Fuller, 
president, and Harry G. Stoddard, vice- 
president and general manager. 

James D. Sutherland, whose headquar- 
ters have been at the Cleveland works, 
will be located in the Society for Savings 
Building in Cleveland. 





DU PONT CO. ENLARGES 


WILMINGTON, DEL., Jan. 9—The du 
Pont Motors Co., which is placing a new 
machine on the market, is enlarging its 
plant here. The company exhibited the 
first two machines in New York and they 
are said to have made such a favorable 
impression that manufacture of others 
for the market is about to be begun. 





STEEL FIRMS COMBINED 

DAYTON, OHIO, Jan. 12—The Na- 
tional Steel Products Co. has been in- 
corporated here to take over the com- 
bined plants and assets of the National 
Vacuum Machinery Co. and the Crown 
Hardware Mfg. Co. The company will 
specialize in the manufacture of “Ream” 
universal joints, steel specialties, tools 
and dies. They will continue also the 
manufacture of Crown plating machin- 
ery and accessories. 

The officers of the company include: 
J. G. Petosky, president; T. M. Hiester, 
vice-president and general manager, and 
Joseph G. Lehman, secretary and treas- 
urer. 





BADGER BOAT CO. GROWS 


RACINE, WIS., Jan. 12—The Badger 
Motor Boat Co. of Racine, Wis., has added 
new capital and is increasing the capacity 
of its plant. The new officer are: Presi- 
dent, Herman Falkenrath; vice-president, 
John Trumbull; secretary and general 
manager, William Draeger; treasurer, 
Robert Svitavsky. 





EXTEND GLASS PLANT 
KANAWHA CITY, W. VA., Jan. 9— 
The Libby-Owens Sheet Glass Co. will 
erect additional buildings here for the 
manufacture of sheet glass for automo- 
bile bodies to cost $2,000,000. 
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American-6 Builds 


Plant in Carolina 

ATLANTA, GA., Jan. 12—A new plant 
to manufacture American Balanced Six 
cars for exclusive distribution to dealers 
in the Southern territory is being erected 
at Greensboro, N. C., according to Leroy 
E. Humphries, distributer of that car in 
the Georgia territory. Humphries has 
just returned from Greensboro, where he 
inspected the new plant. 

The company’s main plant is located at 
Plainfield, N. J., and announcement is 
made that the new Southern plant will 
assure dealers in Dixie an equitable dis- 
tribution of cars in all seasons, and will 
also result in materially lowering freight 
rates. It is thought that the new fac- 
tory will be ready for operation about 
March 1. 

Humphries has announced that he will 
shortly erect a new building here to house 
the Georgia branch of the American 
company. 


Baker Gun Co. to 


Specialize in Parts 


BATAVIA, N. Y., Jan. 12—The Baker 
Gun & Forging Co. of this city has dis- 
posed of the gun branch of its business, 
and in the future will devote all of its 
facilities to the production of automotive 
parts. The line of control and brake lever 
sets and universal joints manufactured 
heretofore will be continued, and other 
devices will be added from time to time. 
For the past four or five years the con- 
cern has been furnishing control and 
brake lever sets to truck manufacturers, 
and it is now prepared to furnish all 
types of controls with H gate or ball type. 
The line of universal joints comprises 
four sizes, and these joints are furnished 
complete with propeller shaft. 








GILLETTE DOUBLES PLANT 
EAU CLAIRE, WIS., Jan. 12—The Gil- 
lette Rubber Co. of Eau Claire, Wis., has 


completed additions and installation of . 


new equipment providing a 50 per cent in- 
crease in capacity. On Jan. 2 the factory 
for the first time exceeded the 1000-mark 
in casing output. In addition, 1500 inner 
tubes and 200 raincoats were produced in 
a single day. The company also main- 
tains a large machine shop in which tire 
and rubber machinery is manufactured 
for other rubber concerns. 





INCORPORATE ANGERS CO. 


MILWAUKEE, Jan. 12—The Angers 
Mfg. Co. of Milwaukee has been incor- 
porated for $10,000 by Charles S. and 
Fred J. Angers and Albert T. Pike. 
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Begin Construction 
of Eaton Axle Plant 


DETROIT, Jan. 10—The Eaton Axle 
Co. has started work on the construction 
of its plant at Cleveland and expects to 
be in production in the early summer. The 
company is capitalized at $5,000,000, and 
the engineering department is headed by 
J. O. Eaton, former president of the Tor- 
bensen Axle Co., and V. V. Torbensen, 
patentee of the original gear type of 
truck axle and one of the founders of 
the Torbensen Axle Co. 

The company will manufacture a bevel- 
gear passenger car axle of conventional 
design and a truck axle of the internal 
gear type, perfected recently by Torben- 
sen. Shortage of axles to supply the de- 
mands of the industry, Eaton said, 
brought about the formation of the com- 
pany. He declared such condition ex- 
isted in the axle field that the new com- 
pany would be unable to accept all of 
the business offered at the start. 





TO MAKE TRAILERS 


LOUISVILLE, KY., Jan. 9—A _ two- 
acre tract of land at Fourteenth and Hill 
streets was purchased and the deeds 
recorded to-day by the Byron Construc- 
tion Works, on which a $40,000 plant for 
the manufacture of automobile trailers 
will be built. The factory will be a 
modern brick structure, one story high, 
and occupying 16,000 sq. ft. of ground. 
Work of construction is expected to begin 
this month. 

The plant will have a capacity of 1000 
trailers annually, each valued at about 
$1,000. It is capitalized at $175,000. 
Those associated in the project include 
O. E. Byron, J. Stoddard Johnston, Rich- 
ard M. Dean, Caldwell Norton, Robert F. 
Vaughan, Joseph Burge and Tampton 
Aubuchon. 





TO MAKE SPARK PLUG 

SPARTA, WIS., Jan. 12—The Perron 
Co., Inc., of Sparta, Wis., has been organ- 
ized to manufacture a patented spark 
plug designed by A. J. Perron of Sparta. 
A plant is being equipped and will be in 
production by Feb. 1. Officers of the new 
company are: President, A. J. Perron; 
vice-president, H. W. Jefferson; secre- 
tary, Sid N. Smith; treasurer, E. G. 
Kowitz. 





GEMCO CO. BREAKS GROUND 


MILWAUKEE, Jan. 12—The Gemco 
Mfg. Co., Milwaukee, maker of automo- 
tive equipment, has broken ground for a 
1-story brick and steel manufacturing ad- 
dition, 50 x 156 ft., which will cost about 
$75,000 equipped. Further extensions 
will be made during the spring and sum- 
mer to supplement enlargement through- 
out 1919. Grant F. Discher is president 
and general manager. 





MAKE TEXAS TRACTOR 
SWEETWATER, TEX., Jan. 9—The 
Armstrong Farm Tractor Co. has ace 


quired a site here for a tractor manu- 
facturing plant. 





SHOWS 

January—New York, Interna- 
tional Automobile Mfrs. 
Congress. 

Jan. 12-17—Dayton, O. Annual 
Automobile Show. Bor- 
chers Auto Co's. new 
building. Dayton Auto 
Trade Assn. H.C. Phelps, 
Director, and B. J. Bor- 
chers, Chairman. 
13-17—FEvrie, Pa. Overland- 
Erie Garage, Erie Auto- 
mobile Dealers’ <Associa- 
tion. A. L. Nelson, Man- 
ager. 
17-24—Cleveland, Nine- 
teenth Annual Automobile 
Show, Cleveland Automo- 
bile Mfrs.’ and Dealers’ 
Assn. Wigmore Coliseum, 
17-24—-Hartford, Con n., 
Shows, State Armory, An- 
nual Exhibition. Arthur 
Fifoot, Manager. 

18-24— Worcester, Mass. 
Automobile Show, Worce- - 
ter Automobile Associi- 
tion. 

19-25—Oakland, Cal. An- 
nual Motor Show Alameda 
County Autemobile Trade 
Assn. Civie Auditorium. 
tobert W. Martland, Man- 
ager. 

19-25—Milwaukee, Wis. 
Auditorium, Annual Motor 
Exhibition. Milwaukee 
Automobile Dealers, Ine. 
22-24—Lanecaster, O. An- 
nual Automobile Show, 
Fairfield County Auto 
Trades Asegn. Sherman 
Memorial. W. H. Payne, 
Manager. 

24-31—Chicago, Ill. Coli- 
seum. Cars: Drexel Pa- 
vilion, National Automo- 
bile Chamber of Commerc: 
S. A. Miles, Manager. 
24-31—Chicago, Interna- 
tional Amphitheater, Com- 
mercial cars and access- 
ories. 

31-Feb. 6—Kansas_ City, 
Mo. Annual Exhibition, 
Overland Bldg. BE. A. 
Peak, Manager. 

31-Feb. 7—Minneapolis, 
Minn. Twin City Auto- 
mobile Truck, Tractor and 
Industrial Show. Overland 
sldg. 

february—Chicago International 
Automobile Mfrs.’ Con- 
gress. 

February—Deadwood, S. D. An- 
nual Show. Deadwood 
Business Club. F. R. Bald- 
win, Manager. 
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Calendar 


2-7—Rochester, N. we 
Rochester Automobile 
Trades Assn., [Exposition 
Park. Benjamin L. Peer, 
Manager. 

2-7—Toledo, Ohio. Annual 
Automobile Show, Ter- 
minal Auditorium. 
3-7—Wilmington,Del. Au- 
tomobile Show. Hotel du 
Pont. 

3-7—Baltimore, Md. Auto- 
mobile Show, Baltimore 
Automobile Dealers Assn. 
Fifth Regiment Armory. 
John C. O’Brien, Manager. 
9-13—-Charlotte, N. C. Au- 
tomobile Show, Charlotte 
Automobile Trade Assn. 
Lee Folger, Chairman, 
Show Committee. 
9-14—Cedar Rapids, la. 
Annual Automobile Show, 
Linn County Motor Trades 
Bureau. Auditorium. W. 
J. Hutchings, Chairman, 
and H. M. Davis, Secre- 
tary. 

%-14—Poughkeepsie, N. Y. 
Annual Automobile Show. 
Poughkeepsie Auto Club. 
Armory. George A. Cole- 
man, Manager. 

9-14—Salt Lake City. An- 
nual Automobile Show. 
W. D. Rishel, Manager. 
8-14 — Nashville, Tenn. 
Nashvile Automobile 
Trade Association. 
19-13—Fargo, N. D. Barry 
Bldg. Fargo-M oorehead 
Automotive Trade Assn. 
H. L. Wilson, Director. 
10-15—-Quiney, Ill. Annual 
Automobile Show. 
14-22—San Antonio, Tex. 
Automobile Show. San 
Antonio Automobile Trade 
Assn. W. A. Williamson, 
Manager. 

16-21—Des Moines, Ia. An- 
nual Automobile Show. 
Des Moines Automobile 
Dealers’ Assn. Ford Fac- 
tory, Dean Schooler and 
C. G. Van Vliet, managing. 
21-28 San Francisco. 
Fourth Annual Automobile 
Show. Exposition Audi- 
torium. Motor Car Dea- 
lers’ Assn. G. A. Wahl- 
green, Manager. 

21-28 — Louisville, K y. 
Tweifth Annual Exhibition. 
Louisville Autemobdile 
Dealers’ Assn. First Regi- 
ment Armory. 
23-28—Elmira, N. Y. EIl- 
mira State Armory. F!- 
mira Automobile Club. H. 
S. Bryan, Manager. 


Feb. 22-28—Ottawa, Outariv. 


Motor Show. 

Feb. 23-28—Car Show. Hippo- 
drome Building. Dealers’ 
Motor Car Assn. M. O. 
Wilkins, Manager. 
23-28—Truck Show. Arm- 
ory. Dealers’ Motor Car 
Assn. _. <—- Wilkins, 
Manager. 
23-28—Grand Rapids, Mich. 
Motor Car Show.  Furni- 
ture Exposition Building. 
M. D. Elgin, Manager. 


23-28—Duluth, Minn. Au- 
tomobile Show. Duluth 
Auto Trades Assn. W. F. 
Daly, Director. 
March—New York. Aeronauti- 
cal Exposition. Seventy- 
first Regiment Armory. 
Manufacturers’ Aircraft 
Assn. 
1-6—Springfield, Mass. An- 
nuai Automobile Show. 
Auditorium. Springfield 
Automotive Dealers’ Assn, 
Robert H. Clark, Manager. 


1-6—St. Joseph, Mo. An- 
nual Automobile Show. 
St. Joseph Automobile 
Show Assn. Auditorium. 
John Albus, Manager. 
1-6—Grand Rapids, Mich. 
Truck Show. Furniture 
Exposition Gldg. M. D. 
Klgin, Manager. 
1-7—Springfield, Mass. An- 
nual Automobile Show. 
Springfield Automobile 
Dealers’ Assn. Harry 
Stacy, Secretary. 
1-8—Seattle. State Ar- 
mory. Motor Car Dealers’ 
Assn. William J. Coyle, 
Manager. 

7-13—Muskegon, Mich. 
Automobile Show, Muske- 
gon Auto Business Men’s 
Assn. J. C. Fowler, Man- 
ager. 

10-13—Lebanon, Pa. An- 
nual Motor Show. Auto- 
motive Trade Association 
of Lebanon. James Furni- 
ture Store-Bldg. J. Paul 
Enck, Manager. 
12-20—Boston, Mass. An- 
nual Automobile Show. 
Mechanics’ Building. 
15-20—Great Falls, Mont. 
Automobile Show. Mon- 
tana Automcbile Distribu- 
tors’ Association. 
20-27—Trenton, N. J. An- 
nual Automobile Show. 
Armory. Trenton Auto- 
mobile Dealers’ Assn. John 
L. Brock, Manager. 

















ALFRED SCHMID DIES 


EAST PITTSBURGH, Jan. 15—The 
recent death of Albert Schmid, of the 
Westinghouse Electric Co., recalls a num- 
ber of the achievements for which he was 
responsible in the electrical field. 
entered Westinghouse employ in the early 
80’s, and was the first chief engineer of 
the company, and later its general super- 
Principal of his inventions 


intendent. 


WILL AUCTION MOTORCYCLES 


NEW YORK, Jan. 15—Twenty-three 
Indian motorcycles with side cars, re- 
cently condemned by the Motor Trans- 
port Corps, will be sold at public auction 
He at the Post Garage, Fort Jay, Governor’s 
Island, at 1 p. m., Wednesday, Feb. 4. 
The terms are cash, and the property 
must be removed by the _ purchaser 
within twenty-four hours. 


were the film of oxide to insulate from 


each other steel laminations, and a de- 
sign for electrical machines, which be- 
came at once the typical Westinghouse 
structure. He also did much to develop 
the gas and gasoline engine, his latest 
work being a carbureting system for in- 
A long list 
of inventions stands to his credit. 


ternal combustion engines. 


NEW BERGOUGNAN CORD 


NEW YORK, Jan. 15—The Bergougnan 
Rubber Corp., Trenton, N. J., has placed 
on the market a new cord tire in sizes 
up to 40 x 8. The tire has a black tread 
with gray side walls, and remarkable 
wearing qualities are claimed for it. 


January 15, 1920 


FOREIGN SHOWS 

January — Guasgow, Scotland. 
Scottish Motor Exh,bition. 

Februai y—Muanchesier. duns- 
land. Norin of Eng.aund 
Motor Exhibition. 

Feb. 22-Marcen v—s.rmingham, 
England, Brit.sn indus- 
trics Faw. 

March—t.onuou, Lngland. Motor 
Boat Marine and Statioa- 
ary Engine Exnibition. 

March—Aaelaide, Australia. All 
Australian Exnibition of 
motor vehicles, airplanes, 
engines and automotive 
equipment, 

March 1-lo—Lyons, France. Au- 
tomotive Products, Lyons 
Industrial Fair. 

March 20-27—Pittsburgh. Motor 
Square Garden. Automo- 
tive Association, Inc. John 
J. Bell, Manager. 

April or May—London, England. 
Commercial Vehicle Ex- 
hibition. Olympia. 

April 8-May 4—Buenos Aires. 
Exposition of U. S. manu- 
facturers. 

July--London, England.  Inter- 
national Aircraft Exhibi- 
tion. Olympia. The So- 
ciety of British Aircrart 
Constructors. 


TRACTOR SHOWS 

Feb. 2-14—Wichita, Kan. Trac- 
tor and Farm Machinery 
Forum, Wichita Thresher- 
Tractor Club. 

Feb. 16-21—Kansas City, Mo. 
Fifth Annual Kansas City 
Tractor Club. Guy H. 
Hall, Manufacturer. 


CONTESTS 
August. 1920-—Paris, France. 
Grand Prix Race. Sport- 
ing Commission Automo- 
bile Club of France. 
June, 1920—Omaha, Neb. Reli- 
ability Truck Tour. 


CONVENTIONS 
Feb. 9-13 — Louisville, Ky. 
Seventeenth Annual Con- 
vention American Road 
3uilders’ Assn., Tenth 
American Good Roads Con- 
gress, and Eleventh Na- 
tional Good Roads Show. 
13-20, 1920—San Francisco. 
Seventh National Foreign 

Trade Convention. 


Ss. A. E. MEETINGS 
28—Chicago, Truck and 
Tractor Meeting. Hotel La 
Salle. 

12—-Kansas City, Mo. Trac- 
tor Dinner. Hotel Balti- 
more. 


BUILD “DUMMY” OBSERVER 


WASHINGTON, Jan. 15—A “dummy” 
observer has been built by the Bureau 
of Standards for the flight test branch of 
the Engineering Division of the Air Serv- 
ice at McCook Field, Dayton, and con- 
sists of a board fully equipped with all 
the necessary instruments to enable the 
taking of mbre rapid and accurate per- 
formance tests of airplanes. 


BREWER IN NEW JOB 


CHICAGO, Jan. 15—Walter R. Brewer, 
for 12 years manager of the Delco de- 
partment of the Kellogg Switchboard & 
Supply Co., Chicago, has resigned to take 
‘charge of sales of the automotive prod- 
ucts for the Electric Cable Co. 














